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J ime for Experim entation 


> Try AND TRY AGAIN makes science great and fruitful. Without experimenta- 
tion there would be no science advances. 

Yet in many of our high schools there is little or no laboratory work. Some- 
times laboratories do not exist. Sometimes science is all book-reading, or, in 
the more affluent schools, watching TV science programs or movies. 

Even where some sort of laboratories are available the student himself some- 
times does not get a chance to do the experiments. A teacher, proud and fond 
of his ability to demonstrate, may get up in front of his class and do the ex- 
periments for the students. This is little better than seeing them on the TV 
or movie screen. This is passive “spectator” experimentation from the stand- 
point of the student. 

The science student must himself be the experimenter if he is to learn ef- 
fectively. Over-expensive laboratories are not a requisite. The equipment may 
be simple and often expendible for high school science. Some needed apparatus 
can be built by the students and improvised. The essential thing is that it be 
used by the student and that he make his own mistakes and achieve his own 
successes. 

There must be adequate laboratory periods. Double periods for laboratory 
science are out of fashion in some school systems. Those that had two-period 
laboratory time a couple of decades ago have, in many cases, lost them. Non- 
science subjects chiseled them during World War II when physical education, 
under the impact of publicity about draft rejections, captured the longer 
stretches in the class schedules. Double periods for science laboratory work 
are needed because many experiments can not be done in a mere 50 minutes. 

While the project work done in science clubs and for science fairs is useful 
experimental science training it can not do the whole educational job. 

Getting laboratory experimenting into the science classes is a prime need 
in the improvement of science education. 
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NOBEL 
CHEMISTRY 
AWARD 


STRUCTURE OF PROTEIN DETERMINED 


Physics: Cerenkov radiation leads to prize for 


three Russians 


Medicine: New approaches in genetics earn prize 


for three Americans 


Frederick Sanger 


> Dr. Frepertick SANGER of Cam- 
bridge University, England, was the 
first scientist to determine the struc- 
ture of a protein. 

Dr. Sanger has been studying the 
hormone insulin for the past 12 years 
and determined its structure in 1955 
when he found that one molecule of 
insulin contained 777 atoms. The dis- 
covery was extremely useful in’ the 
analysis of other proteins. 

Married and the father of two boys, 
Dr. Sanger has for the last seven years 
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been on the staff of the British Medi- 
cal Research Council. He was award- 
ed the Corday-Morgan Medal and 
Prize of the Chemical Society in 1951. 

Dr. Sanger’s work began at a time 
when the molecular weight of insulin 
was believed to be about 12,000. It is 
now known, by ultracentrifuge and 
diffusion methods, that its molecular 
weight is approximately 40,000. 

The positions of the amino acids, 
glycine and phenylalanine, in the in- 
sulin molecule were discovered by Dr. 


l 











Sanger. Largely through his efforts, 
the structural detail of insulin is 
known with considerable certainty. 
No other protein molecule of compar- 
able size is so well-understood as far 
as structure goes. 


Chemists have known for many 
years that protein molecules are made 
of amino acids (nitrogen-containing 
organic acids) strung together in long 
chains or cables. By various kinds of 
rough treatment, the chemists could 
separate and count the amino acid 
building blocks. But this did not re- 
veal their structural plan. 


Dr. Sanger tried treating the insu- 
lin molecule gently, succeeded in 


breaking it into large chunks. He sep- 
arated the fragments and labeled the 
amino acids on their ends by making 
them combine with DNP (dinitro- 
phenyl). When he broke the frag- 
ments into smaller fragments, the 
amino acids that had been in the end 
positions were stained yellow with 
DNP. There are 51 amino acid units 
in insulin, a comparatively simple 
protein. But Sanger’s patience and 
skill eventually found the place of 
each in the long chain. Then he re- 
assembled the fragments and learned 
how the chain is folded over and 
locked together. At last he had the 
first full picture of one of the giant 
molecules. 


The Nobel Prize in Physics 


> Tue tHree Russian scientists who 
won the 1958 Nobel Prize in Physics 
discovered and developed the theories 
of the strange blue-white light known 
as Cerenkov radiation. 

Cerenkov radiation is now used to 
detect high-speed particles, including 
discovery of the anti-proton in 1955, 
and also as a means of measuring the 
energy of these particles. It was first 
described by Nobelist P. A. Cerenkov 
in 1934, and is created when charged 
particles move through a transparent 
liquid or solid at a speed faster than 
that of light in the same material. 

Drs. I. Frank and I. Tamm, who 
share this year’s Nobel Prize with Dr. 
Cerenkov, developed the theory of the 
strange radiation’s origin. Cerenkov 
radiation is often seen as a blue glow 
hovering over atomic reactors sub- 
merged in water. 

It is, in effect, a kind of shock 
wave, similar to the shock wave pro- 
duced by a bullet or airplane moving 


faster than sound. The wave front 
can also be likened to that formed by 
a boat moving through water, except 
that the wave picture becomes electro- 
magnetic and also three-dimensional. 

Cerenkov radiation is continuous, 
but the intensity is greater at shorter 
wavelengths. It issues forward along 
the line in which the charged particles 
are traveling, somewhat like the head- 
light beams of an automobile. 

Although the existence of Cerenkov 
radiation might seem to contradict 
Einstein’s theory of relativity, it does 
not. A basic postulate of Einstein’s 
theory is that in a vacuum the speed 
of light would be constant and the 
“fastest” thing in the universe. 

In liquids and other mediums of 
light propagation, however, it is well 
known that the speed of light is less 
than the ideal postulate of Einstein’s. 
Thus it is strange but not remarkable 
that the particles can race through the 
materials faster than can light rays. 
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The Nobel Prize in Medicine 


> NeW APPROACHES in genetics re- 
search, advancing man’s understand 
ing of the life process itself, won the 


1958 Nobel Prize in Medicine for 
three American scientists. 
Half of the $41,250 award went 


equally to Dr. George Wells Beadle, 
55, of the California Institute of Tech 
nology and Dr. Edward Lawrie Ta 
tum, 48, member of the Rockefeller 
Institute, New York, who until last 
year was at Stanford University, Calif. 

The other half of the prize went to 
Dr. Joshua Lederberg, 33, currently 
chairman of the department of medi 
cal genetics at the University of Wis 
consin School of Medicine, who next 
April will head a new department of 
genetics at Stanford University School 
of Medicine. 

Drs. Beadle and Tatum established 


anew field now commonly called bio- 


chemical genetics. By ingenious bio 


chemical methods, the two scientists 
devised a means of producing organ 
isms with almost any predetermined 
biochemical specification. 

The team was able to accomplish 
this effect by using the now famous 
“pink” bread mold, Neurospora cras 
sa. The immediate result of their re 
search in Neurospora genetics was the 
use of mold irradiation for wartime 
penicillin production. In addition, suc 
cess with the technique led to a new 
attitude toward genetics, plus the rea 
lization that it is related to definite 
chemical actions. 

The Neurospora study has led re 
searchers to the present-day chemical 
genetics approach to the study of 
DNA, deoxyribonucleic acid. Scien- 
tists believe that DNA, a giant mole 
cule found in chromosomes, may be 
the substance that determines heredity 


and governs all cells and life itself. 






















> Prize Winners 1N Mepicine — Nobel winners are, left to right, Drs. George 
W. Beadle, California Institute of Technology; Joshua Lederberg, University 
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of Wisconsin, and Edward L. Tatum, Rockefeller Institute. 






























































































Drs. Beadle and Tatum, who are 
now working separately, have both 
expressed the fear that radiation can 
cause serious mutations in the genetic 
structure of cells. 

Dr. Lederberg is well-known for 
his discovery that certain types of bac- 
teria reproduce by fusing together 
rather than by the standard cell-divi- 
sion method. The genetic consequence 
of this discovery is the fact that 
among those new individuals pro- 
duced by this fusion process, some 
will contain gene combinations that 
are not found in either original par- 
ent. 

The young scientist has more re- 
cently discovered the phenomena that 
when a virus invades bacteria, it kills 


the bacteria, but also “swipes” some 
of the genes that belonged to the vic- 
tim. When the gene-containing virus 
is exposed to bacteria immunized 
against the virus, it is killed. But the 
strange outcome of this death is the 
fact that the “swiped” gene is then 
“transducted” to the immunized bac- 
teria. 

In other words, it is a substitute 
for a mating process. All of this re- 
search points to more simple methods 
of dissecting hitherto difficult bacteria 
for studies. 

Drs. Tatum and Lederberg togeth- 
er in 1946 received world-wide atten- 
tion for their classic discovery of bi- 
parental inheritance and sexual repro- 
duction in bacteria strains. 


Study Proteins in “Chain of Life” Mitosis 


> THE DELICATE “mitotic apparatus” 
found in dividing cells has been iso- 
lated from sea urchin eggs and is 
currently being studied in an attempt 
to learn more about its production 
and reproduction in the “chain of 
life.” 

(The process by which a cell di- 
vides to form new cells is called mi- 
tosis. By means of mitosis “daughter” 
cells receive nuclear material identical 
with the “mother” cell.) 

Already scientists have found that 
10°, of all the protein in the cells 
goes into the complete mitotic appara- 
tus, abbreviated MA, Dr. Daniel Ma- 
zia of the University of California 
reported to the National Academy of 
Sciences meeting in Berkeley, Calif. 
Further tests point to the presence of 
ribonucleic acid and indicate that MA 
is made up mostly of only one species 
of protein. 

The major protein component has 






an average molecular weight of about 
315,000. 

Isolated MA remained stable only 
in the presence of a sulfur-containing 
compound dithiodiglycol, Dr. Mazia 
said. This is believed to be important 
proof that sulfur-sulfur bonds play a 
decisive role in the formation of the 
mitotic apparatus. Finding that ex- 
cess mercaptoethanol penetrated the 
cell wall and blocked mitosis was ad- 
ditional evidence of the importance 
of sulfur bonds. 

However, the block could be re- 
versed and the mitotic divisions re- 
sumed as under normal conditions. 

On the basis of these and other 
studies, it appears that the proteins 
found in the mitotic apparatus are 
already formed before the cell divides 
and then are assembled at division. 
Even when the MA cannot function, 
its reproduction continues as though 
conditions were normal. 


CHEMISTRY 









some 
Vic- 
virus 
zed 
the 
the 
then 
bac- 


itute 
» re- 
1ods 
feria 


eth 
'ten- 
F bi 
pro- 


pout 


only 
ling 
azia 
tant 
ly a 
the 
oe 
the 
ad- 
ince 


re- 
Fe- 


ther 
eins 

are 
ides 
ion. 
ion, 
ugh 






















Role of Flourine in Rocketry 


> THE LARGE SCALE UsE of fluorine in 
the development of high energy pro 
pellants for larger earth satellites and 
terrestial rockets has been made possi- 
ble by the development of a practical 
method of shipping and handling 
fluorine as a liquid in bulk. Until sev- 
eral years ago, fluorine could only be 
shipped as a gas in small quantities 
due to its extremely volatile and oxi- 
dizing nature. 


This development, made possible 
through research by Allied Chemical’s 
General Chemical Division, involves 
insulated and refrigerated tank trucks 
which are transporting tonnage quan- 
tities of liquid fluorine to rocket and 
missiles research centers all over the 
country. Extensive new fluorine facili- 
ties have been opened by Allied at its 
Metropolis, Ill., plant where a fleet of 
large new tank trucks is going inte 
operation. 


The role of fluorine in rocketry has 
become more and more important as 


America’s rocket and missile scien- 
tists strive to develop earth satellites 
and space stations. Fluorine — the 


most powerful oxidizing agent known 
— is a unique element that reacts 
with practically all organic and inor- 
ganic substances. Recent develop- 
ments in rocketry and missile research 
indicate that propellant combinations 
based on fluorine as the oxidizer are 
those that are most likely to succeed 
in successfully putting large earth sat 
ellites into orbit. 


the field of rocketry 
are continually developing better fuel- 
oxidant combinations which will pro- 
vide maximum energy and thrust to 


Scientists in 
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propel rockets. While the most com- 
mon rocket fuel in use today is modi- 
fied jet fuel and liquid oxygen, com 
binations that will offer substantially 
higher specific impulse are being de 
veloped. Many researchers believe 
fluorine is the most desirable of all 
the oxidizers as it is able to produce 
the highest specific impulse values. 
(Specific impulse can be likened to 
the horsepower of a rocket engine.) 
This is achieved, in part, through 
fluorine’s high heat of reaction with 
fuels and its low atomic weight which 
is essential to impart a low molecular 
weight to the exhaust products of the 
rocket engine thereby providing max- 
imum thrust efficiency. 


Fluorine’s reactivity with fuels is so 
strong and the resulting combustion 
temperatures are so high that entirely 
new types of special equipment have 
had to be developed to accomplish 
successful injection of the fluorine and 
fuel into the burner chamber. Since 
fluorine-supported flames may be 
2000° to 3000°F hotter than oxygen 
jet-fuel flames, which reach 5000°F, 
rocket scientists are also seeking bet- 
ter ways to cool rocket chambers 
when fluorine-fuel combinations are 
burned. 


While less powerful but more easily 
handled compounds may be used for 
some applications, fluorine definitely 
offers the greatest advantages for out- 
er space applications. For instance, 
oxidizers which are easily handled 
and stored would be advantageous to 
military type rockets which necessi- 
tate instantaneous firing and utmost 
simplicity of field handling. On the 


other hand, rockets for space explor- 
ation are not subject to such restric 
tions and therefore can utilize the ad- 
vantages ol fluorine to the greatest 
degree. 

The higher the specific impulse of 
a propellant system, the greater is the 
payload which can be carried by a 


rocket of a specified size or weight 
— or keeping payload constant, high- 
er specific impulse permits the rocket 
to attain a greater speed or travel 
greater distances. 

The following table lists some of 
the oxidizer-fuel combinations and 
shows the approximate specific im- 


> Tue Gaszous FLUORINE, conducted by pipeline from the big cell room, is 
purified and liquidized through refrigeration with liquid nitrogen which cools 
the fluorine and keeps it in a liquid state by maintaining it at a temperature 
below its boiling point of minus 306° Farenheit. The fluorine tank-truck trail- 
er in right hand corner will carry liquid fluorine to rocket and missiles re- 
search centers. 
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pulse valuation tor each combination. 
As the table indicates, the greatest 
impulse values are obtained with 


fluorine. 
Spreciric ImMputst TABLES 
Rocket Approximate 


Oxidizer Rocket Fuel Impulse Value 


Hydrogen 


Peroxide Hydrazine 260 
Nitric Acid Ammonia 240 
Oxygen Alcohol 260 
Oxygen Gasoline 265 
Oxygen Hydrazine 280 
Fluorine Ammonia 305 
Fluorine Diborane 310 
Fluorine Hydrazine 315 
Fluorine Hydrogen 375 


Following are excerpts from an ar 
ticle “Liquid Engines Lead Space 
Power Race” published in the Octo- 
ber 20 issue of Missiles and Rockets, 
which reviews where fluorine and 
other oxidizers and fuels stand in the 
development of liquid propelled rock 
ets. 

“Fluorine in lead — The most like 


ly chemical contender to succeed in 
liquid rockets will probably be liquid 
fluorine . . . which figures big in fu 
ture space applications. 

‘Both Rocketdyne and Bell Aircraft 
have fired medium thrust fluorine 
rockets, while NACA has put in sev 
eral years of work on fluorine sys 
tems. With NACA forming the nu- 
cleus of NASA, it is expected there 
will be a pitch for large fluorine rock 
ets. 

“Fluorine is probably the last chem 
ical plateau that rocket engineers can 
look to. It shouldn’t be too difficult 
to get a specific impulse of at least 
300 seconds immediately. 

Large fluorine rocket engines are 
not too far off. The Air Force rocket 
engine test stand at Edwards is get- 
ting ready to handle a liquid fluorine 
engine (probably a modified Jupiter 
IRBM) of about 170,000 pounds 
thrust for a duration of up to one 
minute.” 


Plants May Survive in Deserts 


> A sMALL AMouNT of the B vitamin 
riboflavin may answer the problem of 
growing food crops in desert regions 
of the world. 

Researchers investigating how high 
temperatures kill or damage a plant 
have found there are several chemi 
cals that enable heat-resistant plants 
to survive. One of these is riboflavin, 
Dr. Edwin B. Kurtz, Jr., of the Uni- 
versity of Arizona’s College of Agri- 
culture reported in the journal Science 
(Nov. 7). A fraction of an 
could treat many plants. 

Other chemical compounds that in- 
crease heat resistance in some plants 


ounce 


include adenine and pyrimidines and 
gibberellic acid. Most of the effects of 
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high temperature in reducing or stop- 
ping plant growth can be prevented 
by adding the compound. 

Apparently these compounds are es- 
sential metabolic compounds whose 
activity is seriously affected by high 
temperatures. If this is true, chemical 
control of climatic diseases of plants 
may be possible. 

As an example of current research 
in the field, Dr. Kurtz reported one 
study of two peas, one heat-resistant, 
the other heat-susceptible. The heat- 
susceptible plant was found to con- 
tain the same amount of adenine at 
both high and low temperatures. 
However, the resistant variety con- 
tained double the amount of adenine 




































at 26 degrees centigrade that it had 
at 14 degrees centigrade. This study 
points to the possibility of “adapting” 
peas or similar crops to cultivation in 
warmer environments, Dr. Kurtz ex- 
plained. 

Gibberellic acid was found to take 
the place of the cold treatment bien- 
nial plants require at the end of their 
first year’s growth if flowering in the 
second year is to take place. Although 
the way gibberellic acid acts here is 


unknown, the compound may make 
possible extension of the normal grow. 
ing range of these plants. 


The implications of this research 
are exciting, Dr. Kurtz concluded. 
Knowledge of how desert plants tol- 
erate high temperatures may help 
solve the world’s critical food problem 
by “permitting agriculture to extend 
into new lands and by increasing 
yields of presently cultivated areas.” 


Einstein's Theory Reconfirmed 


> A VERY PRECISE experiment measur- 
ing the variation in frequency of 
radio waves radiated by ammonia 
molecules during one day has given 
further confirmation of 
special theory of relativity. 

The experiment showed exactly 
what changes in wave frequency oc- 
curred when a stream of 


Einstein’s 


molecules 
travels in the same direction as the 
earth in its orbit and when the mole- 
cular stream travels in the opposite 
direction. 

Einstein's special theory postulated 
that the velocity of light, 186,000 
miles a second, is independent of its 
frame of reference or of the motion 
of the light source itself. It also ap- 
plies to radio waves, which travel at 
the speed of iight. 

According to Einstein’s theory, 
there should be no change in light 
velocity, or in radio wave frequency, 
when the molecular beam source trav- 
els with the earth’s orbital velocity or 
against it. 

Previous experiments, starting with 
the classic Michelson-Morley experi- 
ment, have confirmed Einstein’s theo- 
ry but not as precisely as this test. 
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The results can be expressed in 
terms of the earth’s velocity with re- 
spect to a fictitious ether, which was 
thought before Einstein’s theory to 
pervade the universe. 

The present experiment used a 
maser, an acronym for Microwave 
Amplification by Stimulated Emission 
of Radiation. It showed that any ve- 
locity with respect to such an ether is 
50 times less than the amount detect- 
able by previous experiments. 


The maser used is a tubular cavity 
through which flows a beam of am- 
monia molecules radiating waves at 
their natural frequency. It was first 
developed by Prof. C. H. Townes, 
J. P. Gordon and H. J. Zeiger of Co- 
lumbia University in 1954. 


In the experiment, J. P. Cedar- 
holm, G. F. Bland and B. L. Havens 
of the International Business Ma- 
chines Corporation’s Watson Research 
Laboratory, and Prof. Townes used 
the maser as an atomic clock that 
measures molecular wave frequencies 
to an accuracy of one part in one mil- 
lion millions (one followed by 12 
zeros ). 
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The Chemical Organizations 


Representing a professional society this month 
is the American Institute of Chemists, and the 


Association of Textile 
represents an 


> THe American Institute of Chem- 
ists has been serving the professional 
interests of chemists and chemical en- 
gineers for thirty-five years. In the 
spring of 1923, a group of chemists 
agreed that the chemist should be 
recognized as a professional man and 
that he needed a professional organi 
zation to help him to achieve this 
goal. The Institute was established for 
the purpose as the American 
Bar Association was for lawyers and 
the American Medical Association 
was for physicians. 


same 


Since its founding, the Institute has 
accomplished a great deal to improve 
the professional and economic status 
of the chemist and chemical engineer, 
and it is continuing to expand its 
activities throughout the United 
States. 


The objectives of the AIC are stat 
ed in its Constitution: 

(1) To provide and enforce a code 
of principles of professional conduct 
which merits public esteem and justi 
hes confidence in the integrity of the 
chemist and chemical engineer. 

(2) To establish and maintain a 
standard of proficiency of such ex 
cellence as to insure competent and 
eflicient service; 

(3) To secure an adequate basic 
training for the professions and to ad- 
mit to Fellowship in the AIC only 


those of proved education, experience, 


competence and character; 


(4) To enhance the prestige and 
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Chemists and Colorists 
industry group. 


distinction of the professions and to 
extend their influence and usefulness; 


(5) To establish and maintain a 
register of membership in which there 
shall be a complete record of the 
training, experience and fitness for 
service of each member; 

(6) To improve the economic status 
of the profession by cooperating with 
employers to secure a satisfactory ap- 
preciation and evaluation of the serv- 
ices of the chemist and chemical en 
gineer; 

(7) To provide means for appro- 
priate recognition of distinguished 
service rendered by individual mem 
bers of the professions; 

(8) To cooperate with all agencies 
serving chemistry to make the profes- 
sions of chemistry and chemical en- 
gineering powerful factors in the ad- 
vancement of intellectual and material 
progress in the United States; 

(9) To support the work of the 
chemical and chemical engineering 
societies in the education of the pub- 
lic to a better appreciation of the con- 
tribution of the chemist and chemical 
engineer to world progress; 

(10) To render such other services 
to the profession as developments 
shall warrant and of which The 
American Institute of Chemists shall 
approve. 

The AIC publishes a monthly 
journal, The Chemist, which contains 
news about professional matters, Ca- 

reer information, employment needs, 
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items about members, and original 
articles on professional subjects, many 
of which are a significant contribution 
to the literature of the professions. 

A Gold Medal and Honorary Mem- 
berships are awarded annually to 
chemists or chemical engineers who 
have distinguished themselves by mer- 
itorious service to the professions. 

The AIC has 16 chapters through- 
out the United States, many of which 
present an Honor Scroll annually to 
an outstanding local chemist or chem- 
ical engineer. 

The AIC Chapters also award stu- 
dent medals annually to senior college 
or university students in their areas, 
for outstanding leadership, character, 
and high scholastic attainment in 
chemistry or chemical engineering. 
Student medalists are eligible to en- 
ter the “Student Medalist Essay Con- 


> Tue American Association of Tex- 
tile Chemists and Colorists is a tech- 
nical and scientific society with its 
National Headquarters in Lowell, 
Massachusetts. The Association was 
founded in 1921. It has a membership 
of some 7,000 individuals, about 10 
percent of whom are located in 44 
other countries. Some 300 companies 
support the Association’s research and 
technical program as Corporate Mem- 
bers. 

The Association is recognized 
throughout the world as an authority 
for methods of test in the field of tex- 
tiles, and cooperates with other organ- 
izations such as the American Society 
for Testing Materials, the American 
Standards Association, the National 
Bureau of Standards, the National 
Fire Protection Association, the Na- 
tional Institute of Drycleaning, the 
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test,” in which $100.00 is awarded to 
the contestant who submits the best 
paper on “Chemistry (or Chemical 
Engineering) as a Profession.” The 
winning paper each year is in the 
December issue of The Chemist. 

Reprints of special studies are made 
available at very nominal charges for 
the guidance of young people. Among 
these are reports such as, “The Em- 
ployed Chemist and His Employer,” 
“An Educator Observes the Chem- 
ist,” “Proposed Employment Con- 
tract,” “Sizing up Members for the 
Team (Techniques for interviewing 
applicants for positions),” “Oppor- 
tunities in Industrial Chemistry,” and 
“Understanding the Creative Pro- 
cess.” 

Information may be obtained from 
The American Institute of Chemists, 
60 East 42nd St., New York 17, N.Y. 


National Retail Merchants Associa- 
tion, to name but a few. At the inter- 
national level, it works closely with 
the British Society of Dyers and Col- 
ourists, the Canadian Association of 
Textile Colourists and Chemists and 
the International Organization for 
Standardization (ISO). 

The Proceedings of the Association 
which include a wide range of tech- 
nical papers are published in the fort- 
nightly journal, the “American Dye- 
stuff Reporter.” 

The Association publishes yearly 
the “Technical Manual” containing 
its methods of test, a roster of its com- 
mittees and its members, a complete 
list of textile chemical specialties, a 
bibliography and the only existing list 
of American-made dyes. 

In cooperation, The Society of Dy- 
ers and Colourists and the AATCC 
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are joint publishers of the second edi- 
tion of the Colour Index in four vols. 

The AATCC is organized into 
fourteen Sections which are grouped 
into four Regions. The New England 
Region consists of the Northern New 
England, Rhode Island and Western 
New England Sections; the Central 
Atlantic Region comprises the Metro- 
politan (New York) Delaware Val- 
ley, Hudson-Mohawk and Niagara 
Frontier Sections; the Southern Re- 
gion includes the Washington, Pied- 
mont, South Central and Southeast- 
ern Sections; the Western Region 
takes in the Mid-West, Pacific South- 
west and Pacific Northwest Sections. 
Sections are self-governing under the 
direction of their own officers and by- 
laws. 

Membership in AATCC is avail- 
able to qualified persons in industry, 
government and education, and to 
corporations. 

The Council AATCC’s govern 
ing body which administers its affairs 
under the provisions of the Constitu- 


tion and By-laws. 
of the Councilors are elected by the 
Sections on the basis of proportional 
representation. 





About two-thirds 


AATCC Committees are respon- 
sible for nearly every phase of the 
Asscciation’s activities. There are 
ninety such Committees, 22 Council 
Committees and 68 Research and Ref- 
erence Committees. Thus, the 
strength, vigor and authority of the 
Association is derived from the broad 
participation of its membership. 

As set forth in the Constitution, the 
objects of the Association are: 

“To promote increase of knowledge 
of the application of dyes and chemi- 
cals in the Textile Industry. 

“To encourage in any practical way 
research work on chemical processes 
and materials of importance to the 
Textile Industry. 

‘To establish for the members 
channels by which the interchange of 
professional knowledge among them 
may be increased.” 


A Classic Problem Solved 


> SoLUTION oF one of organic chem- 
istry’s classic problems, total synthesis 
of yohimbine, has been reported this 
fall by chemists at the University of 
Wisconsin led by Prof. Eugene van 
Tamelen. 

Yohimbine is an alkaloid or organic 
base, a compound containing nitro- 
gen, carbon, hydrogen and oxygen. 
In the Congo and various other parts 
of the world it’s found in nature as a 
component of the bark of certain 
trees. 


Morphine, cocaine 


DercemBErR 1958 


and strychnine 
are more commonly known alkaloids. 





Yohimbine was first isolated as a 
pure substance in the 1890's. Since 
then organic chemists have tackled 
the synthesis problem without success 
until the breakthrough by van Tame- 
len and collaborators Maurice Sham- 


ma, Albert Burgstahler, Joseph Wo- 
linsky, Rudolph Tamm, and Paul 
Aldrich. 


Attempts at chemical synthesis are 
premised on exact knowledge of the 
chemical structure of a naturally oc- 
curring compound. By 1945 yohim- 
bine was pretty well defined structur- 
ally. Van Tamelen pinpointed it fur- 
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ther in the early 1950's, and the syn- 
thesis task began in earnest in 1954. 

A series of 20 steps were required, 
each one contingent on the successful 
completion of a prior operation. Van 
Tamelen characterizes the four-year 
research effort “a prodigious 
amount of work.” 


as 


Chief among many complicating 
factors is the order of reduction of 
the yield after successive processes. 
Beginning with pounds of starting 
materials, the unit of quantitative 
measurement shrinks to milligrams in 
the latter stages. 

Butadiene, a by-product of gasoline 
manufacture, and quinone, a coal tar 
product, were the starting materials. 
Careful control of variables such as 
temperature, reaction time and _sol- 
vent, Was necessary to insure success 
of each individual step. 

Finally this fall, after re-runs at vir- 
tually every stage in the process, the 
project was completed and a prelim- 
inary report published in the Journal 
of the American Chemical Society, 
Sept. 20. 

Van Tamelen likens organic syn- 
thesis work to mountain climbing. 
Each step is a starting point for the 








next one. He pushes the comparison 
still further to explain the “why” of a 
synthesis effort. “It’s undertaken sim. 
ply because the natural compound js 
there,” he says. 

The synthesis of yohimbine is sig. 
nificant because it’s a member of a 
family of alkaloid materials which are 
physiologically active. Reserpine, the 
drug used in lowering high blood 
pressure and famous as one of the 
first tranquilizers, is very similar 
chemically to yohimbine. 

But its effect on the body is vastly 
different. Yohimbine is an aphrodis- 
iac; that is, it stimulates the physical, 
sexual centers of the body. This factor 
has caused it to be used extensively 
for breeding purposes in veterinary 
medicine. 

A far less technical source of in- 
terest is the fact that it is the basis 
of the tales of a “love potion,” orig- 
inating in Africa. 

The effort to synthesize yohimbine 
ties in very neatly with the bulk of 
work by the University in organic 
chemistry. Wisconsin is noted for its 
progress in the synthesis of natural 
products, and this contribution has 
done much to enhance that reputa- 
tion. 


On the Back Cover 


> Georce AsuBy, senior research 
physicist at the newly opened Wash- 
ington Research Center, 1s shown de- 
termining polymer structure by X-ray 
defraction. 

Washington Research Center, locat- 
ed twenty-five miles north of Wash- 
ington, D.C., at Clarksville, Mary- 
land, is part of the expanding W. R. 
Grace Research and Development Di- 
vision, bringing together 250 scientists 
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and technicians formerly located in 
three different states. 

Of particular concern in their re- 
search is the study of preparation and 
properties of polymers. The emphasis 
is placed on the polyolefin family of 
plastics, of which polyethylene is only 
the first representative. Many of the 
experiments are carried out in batch 
reactors for exploratory polymertza- 
tion studies. 
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Electro-Chemical Conversion 


> A meTuop for converting chemical 
energy directly into electrical power, 
which could revolutionize convention- 
al propulsion systems, is in advanced 
development at Lockheed Missile Sys- 
tems division laboratories. 

This 
dinary 
has attained unprecedented efficiencies 
in electrochemical conversion. 

Dr. 
recting fuel cells, “has re 
peatedly achieved in laboratory exper- 
iments almost 100°. of ‘fuel’ utiliza 
tion and energy conversion efficiencies 
of 70°, or better.” 


“fuel cell” (related to the or- 
automobile storage battery) 


Morris Eisenberg, who is di- 


work on 


This compares with a steam engine 
which has a conversion efficiency of 
35 per cent and an internal combus- 
tion engine which is even less efh 
cient. 

Eisenberg predicted that a fuel cell 
which would “yield sufficient energy 
for powering an auto or even a plane 
could be developed within five years.” 
the other 
scientific 


some of 
both 
and commercial, include 
power sources for: 


Eisenberg said 
possible applications, 
providing 


I1—Communications systems and 
other internal equipment in a space- 
craft requiring a long-lasting power 
supply. 

2—Operation of scanning and re- 
cording equipment in such scientific 
space projects as lunar probes. 

3—Electrification of rural areas and 
remotely 
tions. 


located communication sta- 


4—Operation of industrial machin- 


ry, both stationary and mobile. 


Comparing the fuel cell with the 


lead acid battery, Eisenberg explained 
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> Dr. 
Lockheed Missile Systems division’s 


Ross A. QUINN, scientist in 
electrochemical laborator y, demon- 
strates how a fuel cell converts energy 
directly into electrical energy to pow- 
er motor which spins plastic disc. Dr. 
Morris Eisenberg, head of the labora- 
tory, predicted that a fuel cell power- 
ful enough to power autos and even 
planes could be developed within five 
years. Lockheed scientists are now 
getting almost 100 per cent fuel uti- 
lization with cells they have devel- 
oped. 


that the basic difference is that in the 
battery the active materials are inside 
the case. 

“In the fuel cell the electrochemical 
fuel is stored outside so the compon- 
ents of the cell are not consumed i 
the electrode reactions,” he said. 

Energy produced by electrochemi- 
cal reaction is measured in watt hours 





13 





per pound of total weight. An auto- 
mobile battery, for instance, yields be- 
tween 8 to 10-watt-hours per pound. 


By way of contrast, Eisenberg said, 
a fuel cell presently being developed 
is designed to produce 100 watt-hours 
per pound and predicted that one of 
300 watt-hours could be developed 
within five years. 

“Even a 150-watt hour per pound 
cell would produce enough energy to 
power every type of aircraft or space- 
craft and to provide power for com- 


munication in satellites and space ve. 
hicles,” he declared. 

As to the possibility of the fuel cell 
replacing the internal combustion en. 
gine in automobiles, Eisenberg said 
it would take only an 80 watt-hour- 
per-pound cell to excite Detroit's au- | 
tomotive engineers and designers. 

Major advantages of the fuel cell, 
according to Eisenberg, include long 
operating life, adaptability to both | 
large and small-scale applications, no } 
noise or fumes and ease of mainten- 
ance since there are few moving parts. 


Chemical Substitution for DNA 


> OTHER CHEMICALS can substitute for 
DNA, the mystery chemical com- 
pound that plays an essential life role 
in transmitting hereditary characteris- 
tics. 

An electrically negative charge 
seems the key to DNA substitution. 

DNA, or deoxyribonucleic acid, 
was removed from isolated cell nuclei 
and, as expected, the nuclei could not 
make protein or nucleic acid. How- 
ever, some synthetic compounds — 
one of them related chemically to 
clear plastic wrapping paper — will 
act as DNA substitutes. 

The experiments were reported by 
Drs. V. G. Allfrey and A. E. Mirsky 
of the Rockefeller Institute at the Na- 
tional Academy of Sciences meeting 
in Berkeley, Calif. 

The key to their ability to substitute 
for DNA seems to be the fact that the 
synthetic molecules form in long 
chains and have many repeating nega- 
tive charges. Both of these are also 
characteristic of DNA, the scientists 
explained. 

Although large negative molecules 
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such as the anti-blood clotting agent , 
heparin, could substitute successfully 
for DNA, large electrically neutral 
molecules were ineffective. 


They also found that positively 
charged substances inhibit the syn- 
thesis processes in the nucleus. Since | 
the nucleus contains a variety of such 
compounds called histones, the scien- 
tists believe histones may control nu- 
clear activity by masking DNA’s neg- 
ative charge. 

\ direct test of this theory had been 
made, Drs. Allfrey and Mirsky re- 
ported. A histone fraction prepared 
from thymus cell nucleus was added 
to isolated thymus cell nuclei and was 
found to inhibit protein synthesis. 


It may be possible some day to con- 
trol nuclear activity in the whole liv- 
ing organism by administering com- 
pounds that will shift nuclear charges. 
“This is a hopeful aspect for research 
on hereditary diseases in man, many 
of which are essentially the result of 
disordered nuclear function,” the sci- 
entists concluded. 
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For The Home Lab 


Stearic Acid From Tallow 


by Burton 


> AtrHouGH the average person has 
probably never heard of fatty acids, 
yet there are many manufacturing 
firms devoted exclusively to the pro- 
duction of fatty acids and their deriv- 
atives. For these compounds find use 
in an ever widening variety of pro- 
ducts. The manufacturers of paints, 
cosmetics, plastics, rubber, textiles, 
candles, greases, lubricating oils, phar- 
maceuticals, food products and soaps, 
to name a few, all use fatty acids and 
derivatives. 

Of the fatty acids prepared from 
animal sources, stearic acid and oleic 
acid are the most popular, commer- 
cially. We have already considered 
oleic acid (See CHEMISTRY, Feb., 
1957, page 32), so now we will turn 
our attention to stearic acid. 

Tallow is produced by rendering 
animal fats. It consists primarily of 
the glycerides of stearic, palmitic, and 
oleic acids. When reacted with alkali 
(“saponified”), the glycerin is set free 
and the salts of the fatty acids ob- 
tained. The fatty acids are obtained 
by reacting the salts with acid. 

Melt about 10 grams of tallow and 
transfer the liquid to a small flask. 
(If you have trouble obtaining tallow, 
you may substitute lard. However, the 
yield will be much smaller. Tallow 
contains approximately 40°, stearic 
glycerides, whereas lard contains only 
18°,..). Allow the tallow to cool some- 
what, then cautiously add 10 cc. of 
alcohol. Add in small quantities to 
avoid spattering, and keep your face 
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L. Hawk 


away. Warm the mixture again. 

Dissolve 3.5 grams of potassium hy- 
droxide in 3.5 cc. of water by gently 
warming and stirring. Do not allow 
this solution to come into contact 
with your skin! Add it in small por- 
tions to the warm mixture of tallow 
and alcohol in the flask. Continue 
warming for a few minutes. Remove 
from the flame, and dilute with 20 
cc. of cool water. You should now 
have a mixture of potassium oleate, 
stearate and palmitate along with free 
glycerin. 

Next, add 9 cc. of hydrochloric acid 
to the mixture and warm again for a 
few minutes. The fatty acids will melt 
and collect on top of the liquid. Al- 
low the solution to cool, and then 
carefully pour off the top layer. If you 
let the container stand for a while, 
the top layer of acids will begin to 
solidify. This solid portion consists of 
stearic acid, palmitic acid and oleic 
acid. In industry, the solid is pressed; 
the oleic acid squeezed out, and the 
remaining solid is purified and sold 
as “stearic acid.” Strangely enough, 
this commercial stearic acid actually 
contains a greater percentage of pal- 
mitic acid than stearic. The com- 
pound generally sold as stearic acid 
contains 51°4 of palmitic acid, 43 
of stearic acid, and the remaining 6 
composed of oleic and myristic acids. 

Dissolve the fatty acids you have 
separated in 50 cc. of warm alcohol. 
Now, to prepare pure stearic acid a 
solution of magnesium acetate is add- 
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ed. This will precipitate pure mag- 
nesium stearate. To prepare the mag- 
nesium acetate dissolve 4 grams of 
magnesium carbonate in 25 cc. of 
30°%, acetic acid. Filter. Or, dissolve 
as much magnesium oxide as possible 
in dilute acetic acid and filter. Add 
the magnesium acetate to the alcohol- 
ic solution of fatty acids until a heavy 
precipitate of magnesium stearate is 
obtained. Stir and filter off the pre- 
cipitate. 

Transfer the precipitate of magnes- 
ium stearate to a beaker. Add dilute 
hydrochloric acid, stir, and warm. 
The stearic acid melts and separates 
out as a clear liquid. Allow to cool. 
The stearic acid will eventually solidi- 
fy. Dissolve it in alcohol, warm gent- 
ly, and allow the alcohol to evaporate 
by standing the container in a warm 
spot. (Do not heat). A white crystal- 
line mass of stearic acid remains. 
Note it feels waxy. 

The derivatives of stearic acid are 
becoming increasingly more impor- 
tant in industry. Glyceryl monostear- 





ate, for example, is used as an emulsi- 
fier in pharmaceutical dispensing, and 
in foods such as chocolate candies, ice 
creams, baked goods, etc. Butyl stear- 
ate is used as a plasticizer, that is, it 
makes plastics more plastic. Isopropyl 
stearate is used in cosmetics, creams, 
lotions, etc. Likewise, isobutyl stear- 
ate. Of course, you are probably fa- 
miliar with zinc stearate, the popular 
so-called “talcum” powder for babies. 
And then we have sodium stearate, 
which is used in tooth paste and po- 
tassium stearate which is used to 
make textile softeners. Aluminum 
stearate is a waterproofing agent and 
a thickener for cements and lubricat- 
ing oils. Calcium stearate is used for 
wax crayons. 

And so on. Indeed, almost any ar- 
ticle we can mention seems to have a 
fatty acid connected somewhere along 
the line during its production. All of 
this done with fatty acids which the 
average person probably never heard 
of. (And thus we end our story with 
a preposition!). 


Radioactive Sodium Used in Bone 


> Eary piacnosis of death of the top 
of the thigh bone, resulting when its 
blood supply is cut off, is now possi- 
ble, two researchers reported. 

By injecting sodium-24 into the 
neck of the femur (thigh bone) the 
surgeon can immediately diagnose 
whether or not the blood supply to 
the bone is being maintained. If it is 
not, Drs. P. G. Laing and Albert B. 
Ferguson, Jr., of the University of 
Pittsburgh’s department of orthoped- 
ic surgery said, steps can be taken to 
treat the condition immediately. 

In cases of fractures of the thigh 
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bone neck, or dislocations of the hip, 
the patient is thus spared a second op- 
eration, the scientists pointed out in 
the British scientific journal Nature 
(Nov. 22 

Experiments with large dogs 
showed that when the femoral head 
was devascularized (stripped of its 
blood vessels) and injected with the 
sodium-24, radioactivity counts fell 
only by five percent in ten minutes. 
However, when the blood vessels were 
left intact the counts obtained with a 
scintillation tube fell by 20°, to 50 
in ten minutes, the scientists reported. 
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Discovery in the Decomposition of 
Ammonium Dichromate 


by Ervera Ervicu 


> WHILE PERFORMING a common lab- 
oratory exercise in my Chemistry | 
class last year which involved the sim 
ple decomposition of ammonium di 
chromate, my interest aroused 
when I suspected that I was not ob 


was 


taining the exact results as found in 
the teacher’s directions for the experi- 
ment. I noticed the odor of ordinary 
household ammonia during the de 
composition. This was contrary to the 
predictions in the laboratory manual. 
Why was I getting the ammonia? 
According to my text-book, the com 
pound ammonium dichromate, when 
heated, should decompose to form 
chromic oxide, a dark green crystal 
like solid; nitrogen, a colorless gas; 
and water. 


(NH4)2Crz0; — Nz Tf 
CroOs Tt 3 H,O (Steam ) 


| had always regarded an equation in 
a chemistry text as an historical rec 
ord of an actual happening; and was, 
at first, reluctant to question the valid- 
ity of this particular reaction. How 


Elvera Erlich was among the 40 
winners of the 17th Annual Science 
Talent Search for the Westinghouse 
scholarships and awards. She is study- 
ing chemistry at Overbrook High 
School in Philadelphia and intends to 
work eventually in medical research. 

Information about the Science Tal- 
ent Search may be obtained from 
Science Service, 1719 N St., N.W., 
Washington 6, D. C. 
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ever, the persistent odor of ammonia 
challenged me to initiate an investi- 
gation. 


Confirming My Discovery 

After recognizing the unique smell 
of ammonia, I strengthened my sus- 
picion by testing the vapor products 
with moist red litmus paper which 
turned blue in the vapors evolving 
from the reaction. This would have 
been due to the union of ammonia 
with water to form the base, ammon 
ium hydroxide, which wou!d turn the 
litmus blue. 


NH; + HsO — NH,OH 

To insure against having used im 
pure chemicals, I several 
samples of chemically pure (NH, )»- 
Cr,O; (C.P., reagent grade) from 
school and from a commercial labora- 
tory. I obtained identical results with 
each of the samples. Then, having 
convinced myself that I was definite 
ly getting ammonia in the reaction 
despite contrary text-book recordings, 
I spent some time in library research 
at several public and university li- 
braries to ascertain that I had not 
merely noticed a phenomenon which 
had already been discovered and re- 


collected 


corded, and had been omitted from 
my high school book. Fruitless delv- 
ing into many types ot chemistry rel 
erence books ended with positively no 
reference to any ammonia evolving 
during the decomposition reaction. 
By using the Nessler reagent, I pos- 
itively confirmed the presence of am 
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monia. | was thrilled with the dis- began to think of some possible hy- for 
covery, but why, then, was this not _ potheses. | act 
discovered or recorded in chemical Hypotheses 
literature? On the other hand, I felt At this point, | formulated three rec 
an explanation was necessary, and I _ possible theories regarding the cause } the 
hy 
fac 
ins 


(NHy4)2 CrgQ;7 (ionizes) ~ 2 NHy* + Cr.0;7 = 
2 H.O (ionizes) < 2 OH +2H 
only 10° M 
2 NH,OH + H.Cr.0- 


(unionized ) 


1 
NH; + HO 





AT OLD REA 
N DISCOVERED| | 
> Pi 


J 






IN T ee 





> ELVERA Is SHOWN HERE with her science display of a new reaction product 
in the decomposition of ammonium dichromate and her reasons for such a 
reaction. 
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for the ammonia evolved in this re 
action. 

(1). An explanation which occur- 
red to me is that the water vapor in 
the humid air surrounding the an- 
hydrous crystals occludes to the sur- 
face and hydrolyzes the salt accord- 
ing to the following scheme: 

(See page 18) 

If this mechanism is caused by oc- 
cluding water vapor, the reaction 
should not rightfully take place in the 
absence of moisture. I conducted the 
experiment in very dry atmosphere 
which I created by using the dehu- 
midifier on an air-conditioning unit. 
The anhydrous crystals were left 24 
hours in the room before the decom- 
position was performed, and ammon- 
ia was still evolved. Assuming that 
the crystals and the room were thor- 
oughly dry, there being no occluding 
water vapor, this hypothesis had to 
be rejected. 

(2). There was also the second pos- 
sibility that the release of ammonia 
in this reaction can be attributed to 
the fact that the dichromate salt forms 
a chromate salt, (NH4).»CrO4, which 
does yield NHg in normal decom- 
position according to the following 
known reaction: 

2 (NHy)2CrO, — 2 NH; f +4 
Nof + CreO, - HO + 4 H2O 
The dichromate radical (CrgO7) is 
easily converted into the chromate 
radical (CrO4) by a base. Why is it 
not also conceivable that in the pro 
cess of heating, some of the (NH, )o- 
Cr.O7 gains enough oxygen from the 
air to convert it into (NHy4) oCrO, 
before the decomposition is completed 
according to the following? 


The ratio of oxygen to chromium 


atoms in (NH4)o CreQO7 is oxygen 
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— 3%, chromium — 1. 


The ratio of oxygen to chromium 
atoms in (NH 4). CrO, is oxygen 
— 4, chromium — 1. 

Therefore, 

CrypO7 + [O] — 2CrO, 
Thus, a simultaneous decomposition 
of ammonium chromate would be re- 
leasing ammonia along with the pro- 
ducts of the ammonium dichromate. 
However, repeated attempts to delib- 
erately effect this occurrence in the 
laboratory failed. The reaction was 
stopped before it went to completion, 
and the appearance and shape of the 
crystals were studied. No difference 
was observed. Therefore, I do not be- 
lieve that the dichromate will absorb 
the oxygen to form chromate without 
the aid of a catalyst. 


(3). The third possibility develop 
ed while doing research work on the 
decomposition of ammonium salts. It 
occurred to me that the nature of the 
decomposition may be dependent 
upon the anion, and so I referred to 
salts other than the dichromate. Ref- 
erence books state that ammonium 
salts containing non-oxidizing anions 
yield NH3; salts containing oxidizing 
anions yield some product of NH; - 
Ne, NO, NoO, etc. — but no NHg. 
I conducted laboratory experiments, 
however, which showed some results 
contrary to this statement. 


For example, (NHy4). CrO,, 
which also contains an oxidizing an- 
ion and, therefore, should not decom- 
pose to give NHs, does yield ammon- 
ia as one of its products. Litmus pa- 
per tests proved that ammonia is also 
being released in the decomposition 
of (NH4)2SO,4. From these and oth- 
er laboratory experiments, | was in 
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clined to modify the previous state 
ment and propose an original theory 
that the definite quantitatively deter- 
minable amount of NH; released is 
contingent upon the oxidizing power 
of the anion, but that the mere pres 
ence of ammonia does not indicate a 
non-oxidizing anion. Consequently, a 
non-oxidizing or weakly oxidizing 
anion might cause the release of large 
and determinable amounts of NH;, 
whereas a powerful oxidizing anion 
agent such as the dichromate will pro- 
duce smaller amounts of NH» in ad- 
dition to an oxidized product of am- 
monia — Nog, in this case. 

In order to satisfy my own curiosi- 
ty, | intend to comp!ete a quantitative 
analysis of the ammonia and deter- 
mine if there is a direct mathematical 
relationship between the amount of 
ammonia produced and the oxidizing 
strength of the anion. 

However, since the products in this 
reaction are gaseous, I anticipate a 
great deal of difficulty in collecting 
and weighing them, and an unfortun- 
ate lack of time and equipment has 
prevented me from conducting the 
analysis. 

At present, I am inclined to believe 
that my third hypothesis which sug- 
gests that the ammonia is produced 
in amounts dependent upon the oxi- 
dizing strength of the anion, is the 
most tenable. However, much further 
investigation is needed. 

To me, it seems remarkable that 
the presence of ammonia in this re- 
action has presumably never before 
been observed or recorded in litera- 
ture. Time permitted only an incom- 
plete search into periodical literature 
as far back as 1954 and general refer- 
ence printed in 1948. 






Since the reaction is such a com- 
mon one, I still feel that this striking | 
observation might possibly have been 
made and recorded before, and an ex- 
tremely thorough research of the lit. 
erature is still necessary. 


This unpredicted discovery has been 
beneficial to me in many ways and 
has done much for my development 
as a future scientist. 


It has inspired me to begin and con- 
tinue until completion a project which 
involves the learning of new tech- 
niques and a new way of thinking. 


I am constantly frustrated and lim 
ited by my lack of knowledge, exper- 
ience and familiarity with the neces- 
sary tools for scientific learning, and 
I am strongly determined to overcome 
each obstacle with which 
fronted. 


am con- 


I recognize the need for increased 
knowledge, and the exercising of pa- 
tience, caution, and skill in all experi- 
mental work. But most important, | 
believe, was the realization that such 
an obvious phenomenon has possibly 
gone unnoticed by chemists the world 
over. As a young student hoping to 
enter the field of science, I could not 
understand why such a basic reaction 
has been overlooked while research has 
extended into realms far beyond my 
present reach. Has the vanguard of 
science been making its way on loose 
stepping stones? If the discovery I’ve 
made is worth noting, I feel there 
may be other such places along the 
road. This thought brings to mind the 
great words of Joseph Henry — “The 
seeds of great discoveries are constant- 
ly floating around us, but only take 
root in those minds well prepared to 
receive them.” 


CHEMISTRY 
































a com- 
triking | 
e been 
an ex- 
the lit | 


as been 
ys and 
»pment 


id con 
which 
y tech- 
xing. 
1d lim 
_ exper- 
neces 
ig, and 
ercome 
m con- 


creased 
of pa- 
experi- 
rtant, | 
at such 
yossibly 
> world 
ing to 
uld not 
eaction 
rch has 
nd my 
iard of 
n loose 
‘ry I’ve 
| there 
ng the 
ind the 
— “The 
ynstant- 
ly take 
ared to 


MISTRY 





| 









MCA MEETING 


Highlights from the Eighth Semi-Annual Meeting of 
the Manufacturing Chemists’ Association at New York, 
November 25, 1958. 


Chemical Research and Cooperation Urged 


> STRESSING an industry-wide ap- 
proach to problems on chemical re 
search, the president of Foote Min- 
eral Company, L. G. Bliss, outlined 
his expectations of the MCA in the 
coming years. 

“The problem of research becomes 
more acute each year, especially 
among smaller chemical producers be- 
cause the cost of doing research is fol 
lowing its own inflationary spiral and 
each succeeding year represents an in- 
creasingly greater percentage of the 
total cost of our products.” Thus he 
asks the MCA to provide a correla- 
tion in the industry, to counteract 
wasteful duplication, to guide the ef 
forts conducted in schools, colleges, 


government laboratories, and research 
foundations, and to study the ques- 
tion of allocation of research dollars 
and research talent. 

The president was speaking at the 
luncheon to a group of approximately 
1000 chemical industry executives. 
These men had already spent a full 
morning attending a panel discussion 
on reactive metals and another on 
community relations. In the afternoon 
other panels were held on nuclear en- 
ergy and the chemical industry, a fin- 
ancial appraisal of the chemical in- 
dustry, pollution abatement, and gov- 
ernment research in the chemical 
field. Some of the points raised in 
these discussions are outlined below. 


Reactive Metals Introduce A New 


Engineering Material 


Vanadium was discovered in 1801; 
but it was 105 years later before the 
metal became commercially important 
as an alloying element in steel. The 
pure form of vanadium was produced 
for the first time in 1927. A semi- 
commercial process for making the 
pure metal had not been developed, 
however, until 1950. 

Ductile vanadium can now be pro- 
duced from readily available ores in 
batches up to 45 pounds by either of 
two reduction processes. As is the case 
with reactive metals impurity levels 
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are critical, particularly for oxygen, 
nitrogen, hydrogen and carbon. 

Pure vanadium is soft and ductile, 
has a relatively low neutron cross-sec- 
tion, and excellent corrosion resis- 
tance. But the metal oxidizes readily 
above 1225 degrees Fahrenheit. Titan- 
ium appears to be the most promising 
alloying element for improving the 
strength of vanadium-base alloys, both 
at room and at elevated temperatures. 
Strength-to-weight ratio at tempera- 
tures up to 1200 degrees Fahrenheit, 
plus good formability, appear to be 
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among the outstanding properties of 
those studied so far. Recent improve- 
ment has been made in the purity and 


The panels on community relations 
and pollution abatement were con- 
cerned with the cooperation within 
the chemical industry and with the 
community. The effects of air pollu- 
tion have a broad spectrum and de- 
pend upon many factors, some of 
which are the composition, concentra- 
tion, and duration of the pollution, 
and whether the exposure pertains to 
humans, animals, vegetation or struc- 
tures. Aside from considerations of 
health, air pollution costs the United 
States something between $1,500,000,- 
000 and $4,000,000,000 annually in 
terms of corroded metals, damaged 
buildings, crops, and livestock, low- 
ered real estate values, and added 
costs to industry. 


Dr. John D. Porterfield, Deputy 





Air Pollution 


quality of the metal ,and an increas 
in the number of forms and shape 
commercially available. 





Surgeon General with the U. S. Pub} 
lic Health Service, outlined the Sery- 


ice’s role in the cooperative effort. He | 


expressed the hope that in spite of| 
conflicting interests, all involved 


would keep the paramount issue, hu-' 









man health, in the foreground of} 
thought and action. “No family, no} 


prosperous business, no expanding in- 
dustry, thriving community, or sov- 


ereign state is entirely unaffected by | 


water and air pollution. If we do not | 


begin to meet these problems now, 


with all-out cooperative effort in ev- | 


ery part of the country, their ultimate 
solution will cost us much more in 
money — and untold loss of life and 


health in the years ahead.” 


(See page 36) 


Government Research in the Chemical Industry 


Speaking for the U. S. Department 
of Agriculture, George W. Irving, Jr., 
Deputy Administrator, Agricultural 
Research Service, outlined the part- 
nership of agriculture and the chemi- 
cal industry. 


“Last year, American farmers 
sprayed some 35 million acres with 
chemical herbicides to control weeds 
on crop and pasture lands. Twenty 
years ago, the only methods known 
for controlling weeds were hoeing, 
chopping, tilling, or other operations 
that in general are long on labor and 
short on results.” 


Mr. Irving stressed the idea which 


recurred again and again throughout 
the conference, research and cooper- 
ation, both private and public. 


The chemical industry, he said, can 
play an increasingly important role in 
agriculture, by making available more 
effective chemicals for improving soil 
productivity, for controlling insects, 
weeds, and diseases, for enhancing 
and preserving quality of products. 
Farmers will be helped to produce 
more efficiently and to develop and 
maintain high-volume, low-cost pro- 
duction, by the industry’s use of agri- 
cultural commodities as renewable 
sources of industrial raw materials. 
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Phosphorus: A Self-Consistent Discipline 


> PHOSPHORUS CHEMISTRY is opening 
a challenging new field to the chem 
ical world. This third discipline has 
been separated from organic chem- 
istry and inorganic chemistry, because 
of the practically infinite number of 
phosphorus compounds, their homo- 
logous grouping, and their potential 
use in industry and in understanding 
the chemistry of life. 

Dr. John R. Van Wazer, 
cently published book, 
and Its Compounds,” 


in his re- 
“Phosphorus 
explains that 
just as there was a need for separat- 
ing the chemistry of carbon com- 
pounds from the rest of chemistry, so 
it is true now of phosphorus. The 
phosphates, the phosphonitrilic chlor- 
ids, and other groups of phosphorus 
compounds are homologous series, 
and a system of ground rules, in some 
cases quite dillevens from those of or- 
ganic chemistry, appears to be emerg- 
Dr. Van Wazer is 
rector of 


assistant di- 
research for Monsanto 
Chemical Company’s Inorganic Chem- 
icals Division. The first volume of his 
book, Chemistry, is published by In- 
terscience Publishers ($27 50). 


ing. 


Phosphorus compounds are more 
reactive than similar compounds of 


carbon because of their electronic 


Even the history of phosphorus has 
an air of mystery and excitement. It 
was probably originally discovered by 
the Arabian chemist, Alcid Bechil in 
the 12th century. The discovery, how- 
ever, is usually attributed to Hennig 
Brandt, an impoverished alchemist 
who tumbled upon it accidentally in 
his constant search for gold. He kept 
secret, however, the source of the mys- 
terious substance which glowed in the 
dark and burst into flames on expos- 
ure to air. Thus an aura of suspicion 
and awe surrounded it even into the 
nineteenth century. Although we no 
longer regard it with awe and sus- 
picion we must regard it with some 
respect when we consider the part it 
plays in our daily living. 


Phosphorus is one of the five essen 
tial elements which takes part in 
photosynthesis, thus in the formation 
of protein. These biochemical phos- 
phates are largely responsible for en 
ergy-transfer mechanisms and the 
storage of readily available energy. 
Creatin phosphate and arginine phos- 
phate serve as energy-storage com- 
pounds for muscles, the former in 
vertebrates and the latter in inverte- 
brates. The familiar glow of fireflies 
involves the action of phosphorus as 


structure. The unshared pair of elec- does the action of nerves. Dr. Van 
trons in triply connected phosphorus Wazer feels that a detailed under- 
offers a vast opportunity for many _ standing of the role of phosphorus in 
hitherto unexplored synthetic com- biology is the key to the understand- 
pounds. ing of life itself. 
an 
Answers to CHEMISTRY QUIZ on page 41. 
A—2; B—1,6-2,2-3,5-4,1-5,7-6,9; C—4; D— 1. sodium 


thiosulphate, 2. methane, 
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3. lanthanide series, 4. potassium nitrate, 


5. trinitrotoluene 
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Chemical Patents 


To obtain copies of these new patents, order them by 
number from the Commissioner of Patents, Washing- 
ton 25, D. C. Enclose 25 cents in coin, money order 
or Patent Office Coupons (but not stamps) for each 


patent ordered. 
Dehairing Device 
> THE INVENTION of Eldon J. Stran 
dine, Francis G. Connick and Clifford 
T. Oldenburg, all of Chicago, Ill., 
has won for them patent No. 2,834,- 
994 which they have assigned to 
Swift & Company of Chicago. 

Their dehairing apparatus is said 
to remove the undamaged hair or 
wool from relatively small pieces of 
animal pelts, thus saving wool for 
fabric and the skin pieces for the glue 
pot. 

Previous conventional methods gen 
erally saved one at the expense of the 
other. 

Chemical methods of removing 
wool from small areas normally des 
troy the hair at least partially, the 
inventors claim. Their mechanical de 
vice does no damage to the fiber and 
retains all the hide. 

The operation is performed by run 
ning the small pieces between rubber 
rollers similar to those in a wringer, 
which are set close enough together 
so as to pull the wool from the pelt 
while refusing passage to the skin 
itself. 

Fluoride Toothpaste 

> Tur MAN who developed fluoride 
toothpaste, Dr. William H. Nebergall 
of Indiana University, Bloomington, 
Ind., received a patent for his work. 

The decay-checking toothpaste is 
based on a “new composition of mat- 
ter” invented by Dr. Nebergall. It is 
called stannous (tin) chlorofluoride. 
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In describing his discovery, Dr. 
Nebergall says that the compound 
“produces very satisfactory results in 
reducing dental caries when applied 
topically in aqueous solution or in a 
dentifrice.” 

It may come as a rey elation to some 
who have used fluoride toothpaste 
that Dr. Nebergall’s formula is also 
useful in the dyeing of fabrics, in 
glass making, ceramics, tin electro- 
plating and as an intermediate in the 
synthesis of organotin compounds. 

Dr. Nebergall earned patent No. 
2,836,544 for his cavity-hghter and 
assigned the patent rights to the In 
diana University Foundation, 
ington, Ind. 


Soluble Milk Powder 


> Dieters who use powdered fat-free 
milk as an aid to weight reduction 
often find that the effort involved in 
dissolving the powder is discouraging 
to its use. 


Bloom 


Shaking in a container or vigorous 
stirring is no longer necessary with 
milk powder treated under a process 
invented jointly by Earl A. Louder 
and Adrian Z. Hodson of Greenville, 
Ill. Their invention was assigned to 
the Pet Milk Co. of 

The new process involves drying 
the milk particles with steam, so as 
to leave them with a sponge-like tex- 
ture and < a higher moisture content. 
When eed) in water, each particle 
readily wets because of capillary ac 
tion and its higher moisture content, 


St. Louis, Mo. 









CHEMISTRY 











Dr. 
yund 
‘Ss in 
lied 
ina 


ome 
yaste 
also 
5, In 
ctro 
1 the 
ls. 

No. 
and 
> In 


yom 


tree 
ction 
‘d in 


ging 


yrous 
with 
OCeSS 
uder 
ville, 
d to 
lo. 
ying 
O as 
tex 
tent. 
‘ticle 
ac 


tent, 


STRY 









and instantly dissolves, ready for 
drinking. 

Messrs. Louder and Hodson won 
patent No. 2,832,686 for their process. 


Food Preservation 

> A ream oF Philco Corporation en- 
gineers have invented a method for 
preserving foods through the control 
of 1onization. 

The Philco researchers claim to be 
the first to do something about stop 
ping or slowing down food spoilage, 
even in a refrigerator, by the use of 
ionization. 

Specifically, they state: “Notably 
there has been, prior to our inven 
tion, no recognition of the important 
fact that food deterioration resulting 
from the growth of microorganisms, 
such for example as mold spores and 
bacteria, may be prevented or inhib 
ited by producing positive atmospher 
ic ions, and releasing such ions in the 
region of food storage. Recognition ol 
this fact comprises the central concept 
invention 
tial significance.” 


of our and is of substan 

To achieve their ends, the invent 
ing team has built into a refrigerator 
a positive ion emitter, using radioac 
tive ionization of air by means of 
alpha particles from polonium 210 or 
sott beta emission from tritium. 

Two identical refrigerators, one 
with ionizing equipment and the oth 
er without, were used to test the in 
vention. 

“Sliced cold cuts became slimy and 
unusable (indicating excessive bacter 
ial growth) after 185 hours in the 
control chamber, but were fresh and 
showed no slime in the ion chamber, 
until 281 This represents a 
gain of 96 hours, or four days,” the 
inventors report. Similar results were 


hours. 
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obtained with other foods. 


The ionizing food preserver won 
patent No. 2,851,366 for Harold W. 
Schaefer of Philadelphia, Lloyd A. 
Staebler of Oreland, Pa., and Forrest 
P. Speicher of Haverton, Pa. They 
assigned the patent rights to the Phil 
co Corporation of Philadelphia, Pa. 


Radioactive Antibiotic 
> RapvIoacrTIveE antibiotics, tools of 
great research value in medical lab 
oratories, have won a patent for Dr. 
Junius F. Snell, Paterson, N. J. 
“The valuable products of the pres 
ent invention are identical with the 
hitherto known tetracycline antibio 
tics,” Dr. Snell says in his patent, “ex 
cept that they contain organically 
Tetracy 
cline antibiotics embrace three of the 


bound radioactive carbon.” 


four broad spectrum antibiotics now 
commercially available, such as Aure 
omycin, Terramycin, ete. 

Dr. Snell cites pharmacy and phar 
macology as the fields that most need 
research employing radioactive tetra 
cycline antibiotics. “Radioactive ma 
terials such as these make possible the 
study of dosage forms on an exact 
and quantitative basis,” he says. “The 
site and rate of absorption of the anti 
biotics can and their 
anatomical patterns de 
termined.” Such procedures will help 


be ascertained 
distribution 


develop improved dosage forms for 
the nonradioactive drug. 

Dr. Snell, supervisor of the Radio 
biochemistry Laboratory of the Pfizer 
Therapeutic Institutes, has assigned 
his patent, No. 2,843,526, to Chas. 
Pfizer & Co., Inc., New York. 


Short-Acting Anesthetic 


> AN ULTRAFAST-ACTING anesthetic 
that leaves the patient awake and 
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“fit” after half an hour, has won a 
patent for Heinrich Gruber of Ber- 
lin, Germany. In claiming advantages 
for his formula, the inventor states 
that under ordinary barbituric sleep- 
inducers, “the patient will sleep after- 
wards for a considerable period of 
time and often after awakening will 
not be able physically to return to his 
home without aid.” 

The inventor claims that the addi- 
tion of a certain amount of glycerol 
to the barbituric compound will help 
the patient overcome the stupor in- 


duced by the drug, and that adding 
a portion of diethylether has the ef- 
fect of stimulating breathing and 
metabolism, thus expediting the de- 
composition of the drug in the body. 

The drug acts as fast as others 
when injected intravenously, the Ger- 
man scientist claims, but leaves the 
patient fully able to return to his 
home without aid within 30 minutes 
after the injection. He has assigned 
patent No. 2,839,447 to Riedelde 
Haen Aktiengesellschaft, Seelze, Ger- 
many. 


Radiocarbon 17 Times as Harmful as Fallout 


> Rapiation from carbon-14, a by-pro- 
duct of nuclear testing previously be- 
lieved insignificant from a health 
standpoint, may be potentially more 
harmful than that of any fallout ma- 
terial. 

Dr. Linus Pauling, Nobel Prize- 
winning chemist of the California In- 
stitute of Technology, Pasadena, said 
he was “surprised” to find that the 
genetic effects of carbon-14 may be so 
great. 

Carbon-14 is formed when neutrons 
from the test explosions react with 
nitrogen atoms in the air. It is longer- 
lasting than most products of the 
bombs, having a 5,600-year half-life 
(the time taken for its radioactivity 
to be reduced by half). 

Dr. Pauling estimated in Science 
that one year of nuclear testing pro- 
duces sufficient carbon-14 to cause a 
total “of about 55,000 children with 
gross physical or mental defects, 170,- 
000 stillbirths and childhood deaths, 
and 425,000 embryonic and neonatal 
“deaths” during the next 10,000 years 
or so. 
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These numbers, he said, “are about 
17 times the numbers usually estimat- 
ed as the probable effects of the fall- 
out fission products from one year of 
testing.” 

He cautioned that his calculations 
are subject to great uncertainty and 
they may be anywhere from five times 
too high to five times too low. His es- 
timates are based on a future birth 
rate five times above the present one 
and they contain an unknown amount 
of overlap in the three categories of 
damage. 

The total number of cases of leu 
kemia and bone cancer expected to be 
caused by carbon-14, Dr. Pauling fig- 
ured, is about equal to that estimated 
for fission products. 


His conclusions are similar to those 
of a recent Atomic Energy Commis- 
sion report. Dr. Pauling, whose con- 
troversy with the AEC over the pos- 
sible potential damage as a result of 
the bomb test has been widely publi- 
cized, told Science Service by phone 
that there “does not seem to be any 
disagreement any more.” 
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Bubble Chamber Study 


> “Lookine AT” nuclear particles so 
small that they can’t be seen even un- 
der tremendous magnification sounds 
like an impossible task, especially 
when these particles have life-times 
measured in units as small as mil- 
lionths of millionths of a second. 

University of Wisconsin physicists 
W. D. Walker and A. R. Erwin, and 
nuclear physicists the world around 
who have identified over 30 such par- 
ticles during the last 20 years, have 
proof it’s not impossible. 

How is it done? The scientific tool 
which physicists use is the “bubble 
chamber,” a metal cavity filled with 
super-heated liquid. 

Although the bubble chamber 
doesn’t give physicists a direct “look” 
at particles, what they do see is nearly 
as revealing. 

The particles, products of nuclear 
collisions, leave tracks of bubbles be- 
hind them as they boil through the 
liquid in the bubble chamber. The 
tracks can be readily observed and 
photographed. 


Techniques for indirect observation 
have proved extremely valuable in 
nuclear physics. Interpretation of 
“track” characteristics has been the 
method of learning such basic facts 
about nuclear particles as their mass, 
charge, and life-time. 

Working with a related instrument, 
the cloud chamber, Prof. Walker was 
one of the first to discover the particle 
called Sigma Zero four years ago. 
Now he and his research collaborator, 
A. R. Erwin, are studying another 
particle known as Theta Zero. 


Cloud chambers operate on the 
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same basic principle of indirect ob- 
servation, differing from bubble cham- 
bers only in that they contain super- 
cooled gas. 

What goes on when a particle 
moves through a cloud chamber is 
similar to what’s happening on a cold 
morning when you see your breath. 
The cloud track formed in the cloud 
chamber can be observed and photo- 
graphed just like a bubble track. 

Knowing how to view particles 
isn’t enough, however. There must be 
a source of nuclear particles feeding 
into the chamber. 

Particle sources are atom-smashers 
or accelerators. By accelerating stable 
particles of the nucleus, such as the 
proton, to extremely high energies 
and aiming the particles at a target 
when they reach a desired energy lev- 
el, unstable particles are produced in 
the collision. 

Theoretically it’s possible to predict 
the various kinds of particles that will 
be produced at different energy levels. 

Atom-smashers with the necessary 
energy to produce Sigma Zero and 
Theta Zero particles aren't available 
in Madison, so Wisconsin’s bubble 
chamber researchers pack up their 
chamber each summer and move to 
one of the huge machines around the 
country. 


During the last two summers, Prof. 
Walker and his students have taken 
bubble chambers to Brookhaven Na- 
tional Laboratory on Long _ Island, 
and to Carnegie Tech. 

Research planned for next summer 
using the machine at Brookhaven 
calls for construction of a bubble 
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chamber twice the size of the present 
model. The larger chamber, bored out 
of a solid block of aluminum alloy, 
will provide opportunity to shoot two 
or three pictures where only one was 
possible before. 

Next summer’s program calls for 


physicists Walker and Erwin to fill 
in gaps in the data on the Theta Zero 
particle, and find out more about a 
known metastable state of the proton 
which gives evidence of decay with 
the emission of pi mesons, another of 
the unstable particles. 


Inactive Argon Becomes’ Active’ 


> Nose re-entry vehicles, jet 
and rocket engines of the future will 
experience extreme temperatures 
which would destroy most of the 
known materials now used for such 
construction. In the world race for 
space technology, no problem is more 
vital than that of making and shap- 
ing materials capable of withstanding 
high temperatures. 

Universal-Cyclops Steel a 
tion, under a contract with the Navy 
Department’s Bureau of Aeronautics, 
is building facilities to process and 
fabricate metals of the future which 
will meet the difficult conditions of 
space travel. 


CONES, 


Metals which are just a jump away 
from the laboratory, such as colum- 
bium, tantalum, molybdenum, rhen- 
ium, and tungsten are among the first 
of the “exotic” materials under active 
development to “break the thermal 
barrier. 

Many of these materials have been 
used for years as minor constituents 
of alloy steels, and for special purpose 
fabrications such as in the nuclear 
held. 

In a gas-tight, hermetically sealed 
room, an atmosphere of high purity 
argon, one of the inert gases, serves 
as a shield to protect highly reactive 
metals from oxidation and nitridation 
at extremely high temperatures. The 
argon atmosphere in the room will be 


99.995°,, pure, having a maximum 
impurity level of 50 ppm of gaseous 
impurities such as oxygen and nitro- 
gen in the argon atmosphere. The 
atmosphere will be completely re-cir- 
culated every 3 hours, passing through 
a purification system operating at 
300°F below zero to purify the argon 
by removing any air, moisture, carbon 
dioxide or other gas in a low temp- 
erature unit designed and built by Air 
Products, Inc., of Allentown, Pa. 

A complete atmosphere of ultra- 
high purity argon is something “out 
of this world.” Nothing can live i 
such an environment. Argon is known 
as one of the “lazy” gases, because it 
cannot react chemically even under an 
electric arc, which is intense enough 
to make relatively inert nitrogen com 
bine with oxygen. 

Exotic metals processed will include 
titanium, molybdenum, tantalum, zir- 
conium, hafnium, niobium, and other 
refractory metals. 

One might ask: “If some refractory 
metals are so easily attacked by chem- 
ical action of the constituents of air 
at high temperatures, w hy bother 
with them?” The answer is that sim- 
ple, rugged coatings have been de 
vised which protect the entire surface 
of each finished part from chemical 
attack while in use. The coatings are 


effective and may be applied after 


each part is completely formed. 
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Dry Air 


Air is free, all right, but the business 
of drying it out is today a multi-million 
dollar industry. 


> Air-DRYING DEVICES are playing in- 
creasingly important roles in wide 
variety of equipment, ranging from 
paint sprayers to instruments that 
control and record the operations of 
oil and chemical refineries. 

The latest, most dramatic display 
of the effectiveness of these devices 
took place when a new type dryer de- 
veloped by Esso Research and Engi- 
neering Company assisted in the first 
Vanguard satellite launching. 

Just as in many industrial opera 
tions, the Vanguard rocket required 
a bath of air cleaned of water that 
causes corrosion, shorts electrical sys- 
tems and freezes pneumatic-controlled 
parts meant to be mobile. 

The idea for the drying device was 
discovered by Dr. Charles W. Skar- 
strom, an Esso Research physicist fa- 
miliar with the essential functions of 
dry air in refineries. In the highly au- 
tomated petroleum industry, com- 
pressed air helps control and record 
complex refining activities. But if the 
air contains moisture and cold wea- 
ther suddenly descends, pneumatic 
controls fail to work properly and a 
refinery may face shutdown. 

In certain refining processes in 
which low temperature conditions are 
prescribed, compressed gases must 
also be free as possible from moisture. 
The manufacture of ethylene, for ex- 
ample, sometimes involves tempera- 
tures more than 100 degrees below 


zero. 
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Dry air is used as a purge and 
pressuring agent to keep telephone 
and coaxial cables functioning with a 
minimum of maintenance. Transmis- 
sion lines through which radio waves 
travel to antennas that are the elec- 
tronic ears needed to track satellites 
and other objects in the sky must be 
moisture free. So must radar wave- 
guide systems used in passenger and 
other planes. 

Extremely dry air has many other 
uses, including preservation of chem- 
icals such as chlorine and protection 
of delicate equipment such as transis- 
tors during assembly. 

Until Dr. Skarstrom’s discovery, air 
dryers required heating systems. Com- 
pressed air gushed into a vessel con- 
taining materials called desiccants 
which adsorbed water and thus cre- 
ated almost-dry air. The adsorbents— 
such as alumina or silica gel — have 
limitations, however. They soak up 
only so much water, then must be 
dried out by electric heat every 8 or 
12 hours or so. At that time, the flow 
of compressed air must be switched 
to another vessel while the original 
chamber adsorbents are being regen- 
erated by heat. 

While using heated dry air in his 
lab, Dr. Skarstrom found his experi- 
ments constantly interrupted by burn- 
ed-out heaters. One day last year it 
happened once too often, in the mid- 
dle of an important test. 


Two days later, physicist Skarstrom 
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came up with a method for drying air 
without the use of heat. In his tech- 
nique, undried compressed air or gas 
enters a chamber containing adsorb- 
ent materials, is dried and some of it 
continues on for whatever use intend- 
ed. The remaining portion is routed 
by valves and pipes into a companion 
chamber where because of its low- 
water content, the air is used to dry 
out the other bed of adsorbents. Auto- 
matically, the chambers change roles 
frequently and the result is a contin- 
uous supply of air drier than that ob- 
tained from heater systems. 

Dr. Skarstrom claims air from his 
system is usable at temperatures as 
low as 140 below zero. The system is 
also applicable where explosion haz- 


ards are present and in locations 
where a power supply for heating is 
not available. 

In addition to assisting in the 
launching of rockets such as the Van- 
guard, the heatless dryer may soon 
have other important military appli- 
cations. A model for use on space 
platforms has been developed and 
units are already installed on Texas 
Towers, man-made islands, which are 
extensions of the early warning sys- 
tem. 

In the home there’s hope the heat- 
less principle can be applied to reduce 
the expense of air conditioning since 
much of the energy required in these 
systems is used to produce air of the 
correct humidity. 


Hemoglobin Duplicated in Test Tube 


> AN IMPORTANT PROTEIN, the hemo- 
globin of the red cells of the blood, 
has been synthesized for the first time 
under “test tube” conditions. 

Richard S. Schweet, Ph.D., research 
biochemist at the City of Hope, re- 
ported on this in a paper titled “Syn- 
thesis of Hemoglobin in a Cell-Free 
System” in the October issue of the 
Proceedings of the National Academy 
of Sciences. 

In his effort to “manufacture” a 
complete protein outside a living cell, 
Dr. Schweet extracted microsomes 
from immature red blood cells of lab- 
oratory animals. Microsomes, “protein 
factories” within all living cells, are 
tiny structures visible only under the 
electron microscope. 

Proteins, by far the largest consti- 
tuent of the body and its organs and 
muscles, are complex materials com- 
posed of the chemical “building 
blocks” called amino acids. Hemoglo- 
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bin, the oxygen-carrying protein in 
red blood cells, is made of 16 differ- 
ent amino acids. 

Following a technique developed 
by Dr. Henry Borsook, California In- 
stitute of Technology biochemist, an 
abnormally large number of imma- 
ture red blood cells were produced in 
rabbits. (In their natural state, the 
microsomes of these cells produce 
hemoglobin almost exclusively.) With 
radioactive carbon, Dr. Schweet “ tag- 
ged” one of the amino acids, leucine, 
used in microsomal production of 
hemoglobin. He then isolated radio- 
active hemoglobin from the test-tube 
microsomes, after the addition of the 
other 15 amino acids. This indicated 
that the microsomes had utilized the 
‘tagged” leucine in manufacturing 
the newly-made hemoglobin. 

The fact that the other 15 amino 
acids were needed for the incorpora- 
tion of the radioactive leucine dem- 
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onstrated that the microsomes were 
producing the hemoglobin from_ its 
simplest components, according to Dr. 
Schweet and his associates. 

Their findings now make it possi 
ble to study the production of a given 
protein in a detailed manner which 
has not been possible heretofore, and 
to open new avenues of investigation 
into the roles of cellular enzymes and 


other complex materials in the forma 
tion of proteins within living cells. 

Dr. Schweet’s work was supported 
in part by the American Heart As 
sociation and the National Science 
Foundation. Co-authors with him in 
the report were Mrs. Esther Allen, 
City of Hope research assistant, and 
Dr. Hildegard Lamfrom, Cal Tech 
biologist. 


Waste Pickle Liquor Disposal 


> PILOT PLANT operation of a new 
chemical process has demonstrated 
that one of metallurgy’s pressing 
problems — use of waste pickle liquor 
— can be accomplished. 

This was reported by T. F. Barn- 
hart, of the Blaw-Knox Company, 
Pittsburgh, in a paper, “Waste Reduc- 
tion by Material Salvage in the Metal 
lurgical Industries,” presented at a 
“good housekeeping” symposium dur- 
ing the 51st Annual Meeting of the 
American Institute of Chemical Engi- 
neers on December 10. The paper 
described the Blaw-Knox-Ruthner 
Process which was discovered by Oth- 
mar Ruthner in Vienna, Austria, and 
which has been licensed to Blaw- 
Knox. The pilot plant operation was 
sponsored by eight companies, Jones 
&« Laughlin Steel Corp.; the Youngs 
town Sheet and Tube Co.; United 
States Steel Corp.; Wheeling Steel 
Corp., and Blaw-Knox. 

Mr. Barnhart, who is senior process 
engineer for Blaw-Knox, reported that 
overall “efficiency for the recovery of 
sulfate equivalent is 93.8°,,” using the 
Blaw-Knox-Ruthner process. 

He summarized advantages of the 
process as follows: “The entire sulfate 
equivalent of the waste pickle liquor 
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is recovered as a reuseable sulfuric 
acid without the use of a contact sul- 
furic acid plant. 

“The only by-product obtained is 
iron oxide, which is of high quality, 
and, when sintered, can be recharged 
to the blast furnace. It may possibly 
find a use as paint pigment or as a 
base material for making powdered 
iron. 

“The process is capable of handling 
high acid strength waste pickle liq- 
uor; in fact, there are certain operat- 
ing advantages in processing high 
acid strength material, such as re- 
duced steam requirements, etc., which 
will permit steel companies to explore 
the advantages of high acid pickling 
operations, where applicable.” 

After completion of the pilot plant 
program, Blaw-Knox designed and 
estimated a commercial plant capable 
of treating 100,000 gallons of pickle 
liquor a day, containing 8.5°,, sulfuric 
acid and 13°% ferrous sulfate, he said. 

Prior to development of this pro- 
cess, the waste pickle liquor has been 
neutralized with lime before it was 
disposed of. This is approximately 
three times as costly, principally be- 
cause of the high cost of sludge dis- 
posal, he said. 










































> Wuenever the air we breathe is 
fouled by eye-burning smog or smoke, 
the cry goes up: “Why doesn’t some- 
body do something about it?” 

That many people already are do- 
ing a great deal about it was demon- 
strated at a symposium on air pollu- 
tion which marked the opening of 
the American Chemical Society’s 
three-day Southwest Regional Meet- 
ing in San Antonio. But it was point- 
ed out, also, that the problem is very 
complex and varies from place to 
place. 

A National Air Sampling Network 
of some 230 stations across the coun- 
try was described by Frank Tetzlaff 
of the United States Department of 
Health, Education and Welfare, 
Washington, D. C. These sampling 
stations collect, measure and identify 
air contaminants in every major pop- 
ulation center in the country and in 
representative non-urban areas, said 
Mr. Tetzlaff, who is chief of the air 
pollution engineering program of the 
department’s Public Health Service. 

“Perhaps the most important factor 
contributing to the prevalence of the 
air pollution problem is the growth of 
metropolitan areas in the United 
States,” he observed. “This has _re- 
sulted in a compressing of over 50 
per cent of our present population of 
175,000,000 into 174 metropolitan 
areas. These areas constitute only ap- 
proximately 114 per cent of the land 
area of the United States. . . . Many 
of the common and essential activities 
of the community contribute to the 
problem.” 

The Public Health Service has been 
authorized by Congress to attack the 
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The Air Pollution Problem 


air pollution problem with a broad 
program that may call for appropria- 
tions as high as $5,000,000 a year 
through 1960, Mr. Tetzlaff noted. Be- 
cause of a need for technical knowl- 
edge concerning the causes, effects 
and practical control of air pollution, 
major emphasis thus far has been 
placed on research. About 80 per cent 
of the $12,400,000 available so far is 
going into research, according to the 
speaker. The rest is being used for 
technical assistance and _ training 
grants. 

In addition to encouraging cooper- 
ative activities by state and local gov- 
ernments for the prevention and 
abatement of air pollution, the Public 
Health Service utilizes the research 
competence of the Weather Bureau, 
the Bureau of Standards, the Bureau 
of Mines, the Department of Agricul- 
ture and the Library of Congress. Re- 
search projects now in progress under 
the auspices of the Public Health 
Service, said Mr. Tetzlaff, include 
studies to determine whether any air 
pollutants cause or intensify certain 
diseases, where pollutants come from, 
how weather affects air pollution, and 
what means may be used most effec- 
tively to measure air pollution. 

One difficulty in such research is 
that the chemical nature of the air 
pollutants is subject to change, an- 
other Public Health researcher point- 
ed out. Dr. James P. Lodge, Jr., chiet 
of chemical research and development 
at the Robert A. Taft Sanitary Engi- 
neering Center, Cincinnati, Ohio, des- 
cribed how some of the substances in 
the air might be altered. By the time 
an atmospheric sample reaches the 
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laboratory for analysis, it may bear 
little relationship to the substance ac- 
tually sampled and be even less like 
the substance originally entering the 
atmosphere, he declared. 

To keep air pollution investigations 
on the right track, a continuing samp- 
ling program must be maintained and 
the sampling techniques must be 
checked by testing them on samples 
of known composition, Dr. Lodge 
suggested. Also, he continued, there 
must be a constant interchange of in- 
formation with other research groups. 

Substances which are not trouble 
some themselves often produce in the 
atmosphere toxic, nauseous or irritat 


Solvent for 


> ReseaRcH on a process for produc 
ing fresh water from the sea through 
the use of a chemical solvent was re- 
ported at the Fourteenth Southwest 
Regional Meeting of the American 
Chemical Society on December 4. 

The feat has not yet been accom 
plished in a manner that is econom 
ically feasible, but investigations at the 
Agricultural and Mechanical College 
of Texas under the sponsorship of the 
United States Department of the In 
terior are making progress, according 
to Dr. A. Furman Isbell, associate 
professor of chemistry at Texas A&M. 

Efforts are aimed at developing a 
process in which salt water can be 
treated with a solvent that will mix 
with water but exclude salt, Dr. Isbell 
said. 


Once this has been accomplished, 
the problem will become one of sep- 
arating the water from the solvent, 
and, if the solvent has the proper 
combination of properties, this can be 
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ing materials, noted another speaker, 
Dr. Leslie A. Chambers of the Los 
Angeles County Air Pollution Con- 
trol District. Dr. Chambers, who is 
director of research for the district, 
said that such “relatively innocuous 
pollutants must be of prime concern 
in air pollution control.” He added 
that the first practical application of 
control to apparently harmless sub- 
stances is likely to be the selective 
regulation of certain components of 
automobile exhaust. These substances 
are said to be susceptible to removal 
by devices which could be designed as 
a part of automobile exhaust systems. 
(See page 22) 


Salt Water 


done by heating, he explained. 

Some of the difficulties of such 
chemical studies were revealed by the 
speaker as he described the qualities 
required of a chemical solvent that 
could accomplish this important end. 

No material has been found that 
has all the requirements, so Dr. Isbell 
and his co-worker, Professor D. W. 
Hood, are attempting to make such 
a material to order — through chem- 
ical synthesis. 

Obviously, the ideal solvent for sep 
arating fresh water from brine must 
dissolve water efficiently and not pick 
up salt or other foreign matter in the 
brine. In the process pictured by Dr. 
Isbell, the solvent also must have such 
solubility relations with water that 
they separate when the solution is 
subsequently heated in the range of 
140 to 175 degrees Fahrenheit. 

This is not impossible to accom- 
plish, the chemist implied, but unfor- 
tunately there are a number of other 





































necessary characteristics that a suc- 
cessful solvent must have. These in- 
clude low density; low viscosity (re- 
sistance to flow); a moderately low 
boiling point; good selectivity against 
such materials as sodium, magnesium, 
calcium, and chloride and sulfate ions 
(charged atoms in solution). The sol- 
vent also should be chemically inac- 
tive with water, and not too alkaline 
in nature. Too much alkalinity would 
precipitate out magnesium from sea 
water and foul up the process, it was 
explained. 

All these requirements complicate 
the problem, and no compound that 
possesses all of them has been found. 
Some have been discovered that offer 
promise, however, the chemist report- 
ed. Triethylamine, a well known com- 
pound related to ammonia, other 


Combustion Studied 


> AN ENGINEER in Columbus, Ohio, 
is learning about combustion by burn- 
ing gases inside huge soap bubbles. 
He hopes his findings will give de- 
signers of rockets and jet engines an 
idea of why propellants frequently 
burn unevenly. 

Such irregular combustion, said 
William A. Strauss of the Ohio State 
University Rocket Research Labora- 
tory sometimes causes a portion of the 
propellant not to burn. Particles of 
unburned fuel could then accumulate, 
heat up and detonate, destroying the 
entire rocket chamber. The instability 
could also cause loss of propellant par- 
ticles with the exhaust, resulting in 
poor performance. 

Mr. Strauss is trying to determine 
the effect of pressure on the burning 
velocity of gas mixtures at pressures 
up to 1,500 pounds per square inch. 


compounds of the amine family and 
certain compounds of the ether fam- 
ily are among the substances under 
investigation. 

Combinations of amines and ethers, 
called N-alkylated morpholines, were 
prepared, and it was gratifying to 
find that they did not precipitate mag- 
nesium from sea water, said Dr. Is- 
bell. But they did not meet some of 
the other standards. 


“We hope that we may be able to 
reduce even further the basicity (al- 
kalinity) of amines by combining 
them with other compounds,” Dr. 
Isbell commented, adding, 


“Of course, it is realized that the 
gain of one desirable feature may be 
offset by the loss of other advanta- 
geous properties.” 


with Soap Bubbles 


The soap bubbles, which are in reali- 
ty composed of glycerine and deter- 
gent and are about the size of tennis 
balls, are blown inside an 11-foot-long 
chamber in which the air pressure has 
been built up to about 1,500 pounds 
per square inch. 


The gas explosive mixture is eased 
under pressure into an injector. The 
soapy solution on the injector tip is 
then blown to form a bubble and two 
electrodes are pushed to make a con- 
tact. When the gas mixture is ignited, 
the combustion begins in the center 
of the bubble and continues evenly 
outward in all directions until the 
walls are consumed in flame. 


Mr. Strauss’ research is being con- 
ducted for the U. S. Air Force on a 
contract with the university’s Re 
search Foundation. 
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Potatoes Inhibit Cholinesterase 


> “SoMETHING” in potato inhibits the 
activity of the “nerve” chemical cho- 
linesterase, a team of Iowa State Col- 
lege researchers reported. 

The exact nature of the inhibitor is 
still unknown, the scientists reported 
in Science (Nov. 7). However, it has 
been found to have strong inhibitory 
effects on test tube preparations of 
human plasma cholinesterase. Cho- 
linesterase is a compound that plays 
an important role in the activity of 
the brain and nervous system. 

Several plants were tested to see if 
they contained the inhibitor, with 
those in the nightshade, or Solanaceae, 


Chemical Balance 


>» CAPACITY FOR LEARNING may be 
governed by the balance of two chem- 
icals in the brain. 

The chemicals, known as choline 
sterase and acetylcholine, have various 
effects on man and animals depend 
ing on their concentrations the 
brain. 


in 


Studies by two psychologists and a 
biochemist at the University of Cali- 
fornia, Berkeley, point to a possible 
relationship between the amount of 
cholinesterase activity in the brains of 
rats and the ability of the animals to 
learn their way around in a maze. 

The psychologists, Drs. David 
Krech and Mark R. Rosenweig, and 
the biochemist, Dr. Edward L. Ben- 
nett, reported at the National Acad- 
emy of Sciences meeting in Berkeley, 
Calif., that “maze-bright” rats had 
significantly higher cholinesterase ac- 
tivity than did “maze-dull” rats. To 
determine whether their observations 
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family giving positive results. Tissue 
from potato, eggplant, tomato leaves 
and roots, tobacco leaves and petunia 
leaves and flowers was found to in- 
hibit cholinesterase activity. The 
hibitory substance does not appear to 
be related to any of the alkaloids 
known in the nightshade family, nor 
does it react like a weak acid, phenols 
or other known chemical compounds 
in plants. It is highly water soluble 
the scientists reported. 

Wallace H. Orgell, Kunda A. 
Vaidya and Paul Dahm of Iowa 
State College’s department of zoology 
and entomology reported the research. 


May Affect Brain 


were merely chance, the researchers 
cross-bred the bright and dull rats and 
performed similar experiments with 
the offspring. Results indicated that 
while there is a definite learning-cho- 
linesterase relationship, it is 
simple linear one. 

Drs. Krech, Rosenzweig and Ben 
nett suggested that learning capacity 
has some dependency on the balance 
between cholinesterase and acetylcho- 
line. 


not a 


Both chemicals are widely but un- 
evenly distributed in the central ner- 
vous systems of animals. The activity 
of acetylcholine in the cerebral cortex 
(that part of the brain which is most 
massive in man) is less in the human 
than in lower animals. The farther 
down the evolutionary scale the ani 
mal is, the greater is the acetylcholine 
activity. On the other hand, choline- 
sterase is most active in man’s cortex. 

Previous studies by other research 
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ers have shown that cholinesterase in- 
jections into the human brain can in 
some cases temporarily relieve the 
symptoms of schizophrenia, a severe 
mental disorder. The researchers were 
Dr. Stephen L. Sherwood, Middle- 
sex Hospital, London; Drs. Warren 
S. McCulloch and P. M. Cooke and 
Miss Ellen Ridley, University of Illi- 
nois College of Medicine, Chicago; 
and Drs. W. H. Mosberg, T. N. Tau- 
sig and A. P. Bay, Illinois State Hos- 


Practical Uses for 


> You soon may be heating your 
house in the winter, cooling it in sum- 
mer and getting your electric power 


from a single device — a semicon- 
ductor. 
Within ten years, semiconductor 


research may have developed far 
enough so that heat-electricity devices 
for such purposes will be practical, 
Dr. Wayne W. Scanlon of the U. S. 
Naval Ordnance Laboratory reported 
in Washington. 


Right now, he told the Washington 
Academy of Sciences, the Russians 
are using semiconductors to provide 
electricity in remote parts of the coun- 
try. He described a small semicon- 
ductor generator that fastens around 
the neck of a kerosene lamp and con- 
verts the heat produced to an electric 
current sufficient to power a small 
radio. 

In the United States, however, 
there has not been as great a demand 
for this method of generating elec- 
tricity and our thermoelectricity re- 
search has, until recently, lagged be- 
hind the Russians. 

This is especially true in respect to 
applications and development. Tran- 
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The reduction of cholinesterase iJ 
rats in still other experiments has re. | 
sulted in no change at first, then im. § 
proved performance, then rapid loss 
in efficiency, and finally convulsions 
and death. This work was done by \. 
Dr. Roger W. Russell, executive sec} 
retary, American Psychological Asso 
ciation, at University College, Lon- 
don. i 





— 


Semi Conductors 


sistor radios are perhaps our most ex. 
tensive use of semiconductors. 

There are several applications of 
semiconductors that would be useful 
in this country at the present, Dr. 
Scanlon said. 

For example, it is possible to de ( 
sign a device suitable to use for freez 
ing specimens for study in the labora 
tory. No water or other liquid is need-} 
ed, he pointed out, only a relatively 
small quantity of electricity and af | 
suitable arrangement of semiconduc- 
tor metals. 


= 


Although the efficiency of semicon-4 | 
ductors has increased greatly in the 
past ten years — from approximately 
three percent to 15°, — they still 
have some way to go before reaching 
or exceeding the 40°. efficiency of the 
largest and best power generators now 
in use. There is no theoretical reason, 
Dr. Scanlon said, why semiconductors 
can not reach this rate of converting} 3 
almost half the heat produced to elec- 


oe 


is I 
tricity. ; 

Until improvements are made,} , 
semiconductors will find their great- | ; 
est use here in the laboratory or as} « 
solar batteries in space ships and sat- 
ellites. 
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V C. hemistry Ouiz 


Directions 


Mark within the parentheses corresponding to the answer you 


think is most nearly correct. Answers are on page 23. 


A. Androgens have been made from 


( . 3 ascorbic acid 


( ) 2. cholesterol 
( ) 3. insulin 
( ) 4. trypsin 


B. For each element in Column I, 
select its symbol in Column II. In 
each case put the number of the 

from Column II in the 

parentheses before the appropriate 

element in Column I. 


symbol 


CoLuMN | CotumNnN II 

( ) 1. antimony l. Ag 
2. Au 

) y : 

( bbe gold 3. Gd 
( ) 3. lead +. Lu 
5. Pb 

( ) 4. silver 6. Sb 
= 4: 7. Sn 

tf }-e eae 
8. Ti 

( ) 6. tungsten 9. W 


C. From a chemical point of view, 
tears 


( ) 1. are normal saline solu 


tions 


( ) 2. decompose rapidly after 
being shed 
( ) 3. differ considerably de- 
pending on whether they 
accompany sorrow or an- 
ger 
( ) 4. have some protein con- 
tent 
D. Underscore the correct chemical 


name of the following substances. 
( ) 1. hypo 
(sodium hypochlorite) 
(sodium thiosulfate ) 


( ) 2. marsh gas 
(methane ) (methanol) 
(trichlormethane ) 

( ) 3. rare earths 
(actinide series) 
(lanthanide series) 

( ) 4. saltpeter 


(potassium nitrate ) 
(sodium nitrate) 

¢ ) > Fieee 
(trinitrophenol ) 
( trinitrotoluene ) 


New Rubber Sets in 30 Minutes 


> A new easy-to-apply liquid silicone 
rubber vulcanizes in only 30 minutes 
— about 20 times faster than conven 
tional RTV (room temperature vul 
canizing) silicone rubbers. Known as 
Silastic RTV 502 and developed by 
Dow Corning Corporation, it retains 
flexibility from minus 70 to plus 500 
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degrees Fahrenheit and has good elec- 
trical insulating properties. It resists 
weathering, moisture, ozone and cor- 
ona, and is suitable for sealing and 
calking metal-to-metal and metal-to- 
rubber joints, and as a shock and vi- 
bration absorber for delicate compon- 


ents. 
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> A possIBLE KEY to the malfunction- 
ing of the central nervous system has 
been discovered in the cerebrospinal 
fluid. 

Further analysis of the cerebrospin- 
al fluid’s chemistry may point the 
way to reversing the metabolic pro- 
cess involved in schizophrenia. 

This water-clear fluid which circu- 
lates in some of the spaces of the 
brain and the spinal cord contains ex- 
cessive amounts of “protease” and 
“vasodilator polypeptides” in persons 
with diseases of the central nervous 
system, Drs. Loring F. Chapman and 
Harold G. Wolff of New York Hos- 
pital - Cornell Medical Center, New 
York, reported in Science (Nov. 14). 
Accumulation of these substances 
in excess can result in damage to tis 
sue that may in turn interfere with 
the “functional capacity of the central 
nervous system.” When there is a 
need for getting increased nutrients 
to the tissues, extra amounts of the 
protein-breaking-down enzyme prote- 
ase are helpful. Otherwise the prote- 
ase and the polypeptides it forms as a 
result of protein-breaking-down can 
be dangerous. 

Analysis of the cerebrospinal fluid 


Key to Nervous Disorders 


from patients, including those with} 
central nervous system diseases, chron. 
ic schizophrenia and vascular head. } 
ache of the migraine type, showed it | 
had properties similar to polypeptides { 
— simple non-protein combinations | 
of several amino-acid molecules — 

that cause dilation or expansion of the 

blood vessels. The scientists reported 

that fluid from those persons with | 
either inactive disease or none at all 

gave negative results when tested for | 
its capacity to contract involuntary or | 
smooth muscle. 

It is of special interest, Drs. Chap 
man and Wolff pointed out, that the | 
cerebrospinal fluid of schizophrenics 
contains an abnormal amount of pro-} 
tease. 

“This observation suggests that a 
significant (yet perhaps reversible) | 


Historic Atom Smasher Decommissioned 


> Tu 


smasher has been 


WorLp’s first industrial atom 
retired. It is the 
90-ton Van de Graaff accelerator of 
the Westinghouse Electric Corpora- 
tion at Forest Hills, near Pittsburgh. 
Built in 1938, it was decommissioned 
by Dr. William E. Shoupp, technical 
director of the Company's atomic 
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alteration in metabolism occurs in the} 
brain of patients with schizophrenia,” | 
they said. a 
Whether or not the accumulation 
of protease and polypeptides is a cause . 
or a result of the brain’s deranged! ~ 
metabolic function, it seems this ac , 
cumulation could contribute to im- = 
pairment of the brain’s functions, the | 
scientists concluded. 
} ¢ 
s| 
power department. o 
The generator, in which particles} ¢ 
were shot down a 40-foot vacuum} ¢ 
tube at velocities ranging from 30, | k 
000,000 to 100,000,000 miles per hour, 
led to the discovery of splitting the} 1 
uranium atom by the impact of gam-}  s 


ma rays. 
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> Usinc Fitters of copper and alu- 
minum is a practical method to re- 
duce radiation exposure in X-ray ex 
aminations. 

Dr. Lewis E. Etter, Pittsburgh, Pa., 
told the Radiological Society of North 
America meeting in C thicago that the 
filters could cut the dosage to the pa 
tient up to 88 Thin layers of cop- 
per and aluminum are placed in the 
path of the X-ray beam, but do not 
affect the brightness of the screen. 

“With this improvement to radio 
graphy,” Dr. Etter said, “there is a 
tremendous reduction in radiation 
dosage to the skin.” 


Filters Reduce X-ray Dose 


There is also, he reported, a result- 
ant lowered dose at depths made pos- 
sible by the higher quality of the 
beam. This results in lower bone mar- 
row dose, and 
the gonads. 


extremely low doses to 


Dr. Etter said the development was 
“especially significant in conventional 
fluoroscopy, image amplification fluor 
oscopy and in cinefluorography (X 


ray motion pictures). 

Members of the Radiological Socie- 
ty are doctors who specialize in the 
use of X-rays, radium and other radio 
active substances diagnosis and 
treatment of disease. 


Extract From Cow Adrenal Affects Insect Aging 


> An extract from the adrenal gland 
of cows can prevent maturing in in 
sects, two Cornell University scientists 


Ithaca, N. Y. 


Discovery of this adrenal cortex ex 
tract is believed to be the 


reported 


first chem 
ical isolated from a vertebrate that has 
influenced invertebrate growth. While 
it does not as the 
in vertebrates, the 
chemical extract mimics in detail the 
action of this hormone in insects. 


seem to function 


“juvenile hormone” 


Studies by Dr. Howard A. Schneid 
and Lawrence I. Gilbert have 
shown that the chemical also exists in 


erman 


other forms of life, even in the primi 
tive jellyfish. This suggests, 
tusts said, 


the scien 
that the hormone may be a 
key life substance. 

The chemistry of the juvenile hor- 
mone seems to point to 
steroid. If this is true, 


man said, 


its being a 
Dr. Schneider- 
“the juvenile hormone is 
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not only widespread but is extremely 
ancient.” 


So far it is not known just what 
it is in the extract that affects insect 
maturation. It is not identical to the 
more than 50 cortical components and 
derivatives studied, the 
plained. The extract 
a unique and specific group of sub 
stances with juvenile hormone activ 
ity. 


scientists ex 
“appears to be 


In previous research, also supported 
by the National Heart Institute of the 
U.S. Public Health Service, the juve 
nile hormone was identified as a se- 
cretion of the corpora allata, glands 
located behind the insect’s brain. The 
location of the substance in jellyfish 
is still not clear. 

Further studies of the effects of the 
hormone on other animals, including 
crustacea, rats and frogs, 
made. 


are being 











> THE NEWEST AID to stimulating the 
creative scientific curiosity of students 
was presented at the National Acad- 
emy of Sciences. 


In response to the unprecedented 
demand for information related to the 
International Geophysics Year activi- 
ties, “Planet Earth” has been designed 
and produced as a dramatic and col- 
orful supplement to school textbooks. 
Six full-color posters, each three feet 
by present the earth, the 
oceans, the poles, the sun and earth, 
weather and climate, and space. A 
well-illustrated booklet for students 
reproduces the posters and describes 
specialized scientific work in a dozen 
or so fields. 


four feet, 


Classroom experiments, teaching 
suggestions, background material and 


Dramatic Science Study Aid 


information on science scholarships 
are included in a teacher’s kit. 

“Planet Earth” was produced un. 
der the direction of Dr. Hugh Odi- 
shaw, executive director of the U. §, 
National Committee for IGY, with 
the assistance and advice of scientists, | 
educators, designers and artists. The 
project was supported financially by 
the National Science Foundation and 
the Ford Foundation. 


The materials are available at cost 
from the NAS Publications 
Washington, D. C. 
of 30) student bro- 
chures and a teacher's kit may be or- 
dered for $9.50. Poster sets, students’ 
brochures and project leaders’ kits 
also may be purchased individually 
at $5.75, 50 cents and cents re- 


age SIX posters, 


75 


spectively. 


Aluminum Automobile Bumpers Foreseen 


> Avuminum’s proven durability, 
ruggedness, light weight and _ resis- 
tance to salt spray make it a good 
choice for use in automobile bump- 
ers, a spokesman for the Aluminum 
Company of America told the Amer- 
ican Society of Body E ngineers meet- 
ing in Detroit. The increasing weight 
of cars, greater front axle load and 


Surgeon's Saw 


> A surGEoN’s saw for cutting plaster 
casts has been adapted by General 
Electric scientists at the Hanford 
Atomic plant in Pittsburgh for im- 
proving the method of cutting alumi- 
num-plutonium ingots. The oscilla- 
tory motion of the cast-cutting saw 
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smaller wheels are causing concern 
over tire loading, steering effort and 
engine horsepower requirements. 

It is believed that half the weight 
of contemporary bumpers, which vary 
from 50 to 150 pounds, could be elim- 
inated through aluminum 
bumpers and bumper-grille combina- 
tions. 


use olf 


Cuts Plutonium 


scatters much less plutonium dust 
than the rotating motion of an ordin- 
ary circular saw. A minimum of dust 
must be produced since plutonium is 
poisonous to body tissues. C utting of 
the ingots is done within an cacleuel 
lucite box with glove-clad hands. 
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able to save mankind 
warming of the 


> TREES MAY BI 
from a disastrous 
earth resulting from air p< lution. 
A ‘wemtnalnes increase’ in the 
blanket of carbon dioxide that indus- 
trial man is loosing into the 
surrounds the earth 


to capture 


atmos- 
will 
more heat 


phere and 
tend inevitably 
from the sun. 

Dr. Chauncey D. Leake, professor 
of pharmacology at Ohio State Uni 
warned the National Confer- 
Air Pollution in Washington 


that if the heat capture occurs it will 


\ ersity, 


ence on 


Trees Protection From Pollution Heating 


cause a “gradual melting of the huge 
polar ice caps, and the gradual rise of 
our oceans, drowning out still further 
our shore lines.” 

He believes the extensive planting 
of trees, 10 for every car and 100 for 
every truck, might help. Trees and 
other green plants absorb carbon di- 
oxide and “breathe” oxygen into the 
atmosphere. 

Dr. Leake also urged automobile 
manufacturers to direct greater effort 
at the problem of controlling ex- 
hausts. 


Short Days Cause "Iron Deficiency” in Legumes 


> “TRON DEFICIENCY” may be the rea- 
son why some legumes fail to grow 
well. 

A general hematin deficiency was 
found in several leguminous plants 
when they were grown under short- 
day conditions, C. Sironval of the de 
partment of biochemistry, 
University, 


Cambridge 
reported. 

Soya beans and lupin grown under 
eight hours of daylight ‘he id 20°. to 
30°4, less hematin in the leaves. With 
lupin, nodules had 50 


some _ root 


less hematin. There was also a reduc- 
tion in the chlorophyll content, the 
scientist reported in the British scien- 
tific journal Nature. 

However, in hemp, which needs a 
short day to flower, the hematin con- 
tent increased in short day-length 
while chlorophyll content decreased. 

Hematin is a complex pigment 
made up of iron plus porphyrin, a 
nitrogen compound. Together with 
the protein globin, hematin makes up 
hemaglobin. 


Farmers Accept Chemistry 


> THE STRONG TREND in recent years 
» business-like farm operations has 


nied in increased acceptance of 
chemical insect, weed and disease con- 
trol as good farming economics, John 


L. Gillis of St. Lewis Monsanto 


Chemical Company's vice president 
for marketing, told the National Agri- 
cultural Chemicals Association recent- 

There 


are now more professional 


DecemBER 1958 


farm managers in states than 


there are county agents. 


some 


Consolidation and integration have 
changed the profile of the nation’s 
farming substantially in just the past 
four years, he pointed out. There are 


almost 250,000 fewer farms than in 
1955, while the average size of the 


U. S. farm has increased from about 
150 acres to more than 200 acres. 


PHospHorUs AND Its Compounps, 
Vol. I: Chemistry John R. Van 
Wazer — Interscience, 954 p., illus., 


$27.50. Presents phosphorus chemistry 
without differentiating between the 
inorganic and the organic chemistry 
of phosphorus. See pg. 5 


PracticaAL CHEMISTRY FOR SCHOOLS 
Jenkins — Cambridge Univ. 
222 p., illus., $1.75. Series of 
experiments for junior high and high 
school level. 


Press, 


HaNnpbBook oF CHEMISTRY AND 
Puysics: A Ready-Made Reference 
Book of Chemical and Physical Data 
— Charles D. Hodgman, Robert C. 
Weast and Samuel M. Selby, Eds. — 
Chemical Rubber Pub. Co., 40th ed., 
3456 p., $12. More than 100 pages of 
new and revised scientific facts added. 

Bic Morecutes — Sir Harry Mel- 
ville—Macmillan, 180 p., illus., $3.95. 
On the principles and practical use 
of the chemistry of high polymers. 
Prastics — M. Stafford 
Thompson — Reinhold, 193 p., illus., 
$4.50. Guide in the application of rub- 
ber-modified plastics. 


GuM 


Epoxy Resins — Irving Skeist and 
George R. Somerville — Reinhold, 
293 p., illus., $5.50. Explains both the 


“how” and “why” of epoxy uses. 


EFFECT OF SURFACE ON THE BEHAV- 
Metats — G. L. J. Bailey 
and others — Philosophical Lib., 100 
p., illus., $10. The latest of the re- 
fresher courses published for the 


IOUR OF 


members of the Institution of Metal- 


lurgists, London. 


Nucvear Merartiurcy, Vol. \ 


Symposium on the 


46 


Beovk ft teadiainalilianes 


Fabrication of 


Fuel Elements — D. R. Stenquist and 
others — Metallurgical Soc. of . 11ME, | 
84 p., illus., paper, $6. Papers on cer. 
amic base elements and metal base 
fuels and jacket components. [ 
CONVERSIONS IN Crys. 
TALLINE SYSTEMS AND THEIR IMpor- 
TANCE FOR GEOLOGICAL PRoBLEMs — 
Wilhelm Eitel — Geological Soc. of | 
Am., 183 p., illus., $3. Monograph on 


STRUCTURAL 


the results of research in structural } 
conversions. 

Low TEMPERATURE PHySICs AND] 
CHEMISTRY Joseph R. Dillinger, 


Ed. — Univ. of Wis. Press, 676 p.,| 
illus., $6. Proceedings of the Fifth In- ! 
ternational Conference on Low 
Temperature Physics and Chemistry. * 


CHEMICAL ENGINEERING AROUND | 
THE Wortp — Edgar L. Piret, Ed. — | 
Am. Institute of Chemical Engineers, 
507 p., illus., $5. Surveys the field of | 
chemical engineering outside the} 
United States. 


VisuALIzED CHEMIstry — William 
Lemkin — Oxford Bk. Co., rev. ed.,! 
364 p., illus., paper, $1.50. Includes 


college entrance achievement test. 

INTERNATIONAL COMMITTEE OF | 
ELECTROCHEMICAL ‘THERMODYNAMICS | 
AND Kinetics: Proceedings of Eighth | 
Meeting, Madrid 1956 — Butterworth 
(Canada), 497 p., illus., $19. Papers | 
and discussions, in English and 
French. 

THE NirroGen — Isaac 
Asimov — Abelard-Schuman, 160 p., 
$2.75. Explains the re ange of nitrogen- 
containing organics, from explosives 
to vitamins and from dyes to antibi- 
otics for the general reader. 
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You Can Help Their Understanding 


>) 
wi @4 y 
th CHEMISTRY a 


for CA rvistmas 






Dear Christmas Giver: 


Many of your friends whose names are on your Christmas list have a keen 
curiosity about the WHY and HOW of the chemical world. We are devoted 
to the idea that chemistry is a science that can be understood, and we invite 
your cooperation in proving this to these friends. 


That boy or girl in high school or in college, that wife of a scientist, that 
business man or lawyer, that professional chemist, that teacher — they will 
appreciate CHEMISTRY. 


Coming eight times a year, CHEMISTRY in its easily handled pocket size, 
costs only $4.00 a year. If TWO or more subscriptions are ordered at one 
time (your own renewal can be one of them), the cost is $4.00 for the first 
and $3.00 for each additional subscription. All gift subscriptions will begin 
with the September issue, the four fall issues being mailed in one package 
with a specially designed Christmas card announcing your gift. 


Think over your friends and relatives with the grand hobby of collecting 
knowledge and give them CHEMISTRY for Christmas. Just send us their names 
and addresses on the convenient order blank on the other side of this page. 


The Editors of CHEMISTRY 
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GIFT ORDER BLANK 


Gift from 


CHEMISTRY 





* cnconsceee sedescnsconseecoesesoseceooces 
PLEASE PRINT 
STREET ADDRESS 
i 
CITY & STATE 
Mail to SCIENCE SERVICE, 1719 N Street, N.W., Washington 6, D. C. { 


CHECK HERE [7 to include your own at above rate 


— | enclose $ 
[) Please bill me 





oO New 
and to 
PLEASE PRINT 
STREET ADDRESS 
CITY & STATE 
MAKE OUT Christmas Card 
TO READ from 
o New 


and to 
PLEASE PRINT 
STREET ADDRESS 


CITY & STATE 


MAKE OUT Christmas Card 
TO READ from 





Additional Gift Names may be added on other paper 


and attached to this order 


—) «Renewal 


—) Renewal 
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Give Chemistry Year Books For Christmas 


EXPERIMENTING WITH CHEMISTRY 


For those who wish to start experiments in chemistry, this is a guide 


and laboratory manual which includes detailed explanations of re- 
actions and processes for advanced students. More than 125 experi- 


ments. By Burton L. Hawk. Postpaid $2.00 





SCIENTIFIC INSTRUMENTS YOU CAN MAKE 

Directions for making these instruments: stroboscope, cloud chamber, 
oscilloscope, ultrasonic wave generator, spectrograph, Geiger counter, 
scintilloscope, relay calculator, astronomical camera; also mathematical 
constructions and chromatography methods. These constructions and 
instruments have been made by high school boys and girls. You can 


build your own, and use them to carry on your own scientific research 
projects. Fully indexed, cloth bound. Postpaid $2.00 


SCIENCE EXHIBITS 


Science Exhibits tells you how to select your material, how to plan 
its presentation, how to display, to label and to light it, how to de- 
scribe the work you have done, how to tell about it so that those who 
think science is “too difficult” will understand and share your enthus- 
iasm. Contains new samples of research project reports of the Science 
Talent Searches conducted annually by Science Service for the West- 
inghouse Science Scholarships. Fully indexed, cloth bound. 


Postpaid $2.00 


ORGANIC CHEMISTRY FOR THE HOME LAB 

Written in the friendly style which CHEMISTRY’S Home Lab fans 
find easy to follow, these directions not only tell how to make indi- 
vidual chemical products but give you general methods and show you 


how to apply them to new problems. Fully indexed, cloth bound. 


Postpaid $2.00 






Order from SCIENCE SERVICE, 1919 N St., N.W., Washington 6, D. C. 


> AN, Sees 
a 





